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Judgments  of  Court  of  Claims,  list  of,  and  appropriation  for. 
Jadgment.s  of  Court  of  Claims  in  Indian  depredation  cases. . . 
Jttdgmenta  against  United  States , 


K. 

Kalamazoo  River,  Michigan,  preliminary  survey  of.. 
Kawkawlin  River,  Michigan,  preliminary  survey  of. 
Kootenai  River,  Idaho,  survey  of 


L. 


Labor,  eighth  apecial  report  on 

La  Crosse  Harbor,  Wisconsin,  preliminary  examination  of 

Licking  River,  Kentucky,  preliminary  examination  of 

Little  Coal  River,  West  Virginia,  preliminary  examination  of 

Little  Kanawha  River,  West  Virgiuia,  preliminary  examination  of 

Little  River,  Arkansas,  preliminary  examination  of 

Little  Wicomico  River,  Virginia,  preliminary  examination  of 

Lumbertoii  Branch  (Rancocae  River),  New  Jersey,  preliminary  exami- 
nation of 

Lyons  Creek,  Virginia,  preliminary  examination  of 

M. 


Maehias  River  Channel,  Maine,  survey  of 

Macmaater,  Donald,  services  rendered  by 

Mabon  River,  Delaware,  preliminary  examination  of 

Maccbeater  Harbor,  Massachusetts,  preliminary  examination  of 

Mantua  Creek,  New  Jersey,  preliminary  examination  of 

Metals,  testa  of 

Mtlford  Haven,  Va.  survey  of 

Military  Academy  buildings  and  grounds,  appropriation  for 

Miller,  D.R 

Miller,  Robert  G 

Milton  Harbor,  New  York,  preliminary  examination  of 

Minnesota  River,  preliminary  examination  of 

Mission  Indians,  California,  counsel  for,  appropriation  for 

Mississippi  River  (east  bank  from  Warsaw  to  Quincy),  preliminary  sur- 
yof 


Tey 


Miaaisaippi  River  (west  bank  from  Flink  Creek  to  Iowa  River),  survey 
of 

Miaaiaaiqnoi  River,  Vermont,  preliminary  examination  of 

Misfloori  River,  preliminary  examination  of 

Mobile  Bay  and  Mississippi  Sound  Canal,  survey  for 

Monongafaela  River,  relative  to  the  locks  and  dams  in 

Mount  Hope  Bay  and  harbor  of  Fall  River,  Mass.,  preliminary  examina- 
tion of 

Monday,  CharkeF..... , 
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Nanticoke  River,  Delaware,  survey  at 

Napa  River,  California,  preliminary  examination  of 

National  Home  for  Disabled  Volunteer  Soldiers  (Pacific  Branch),  appro- 
priation for 

National  Museum,  appropriation  for  rent  of  worksho{>8  and  storage  for. 

Navajo  Indiaus,  estimate  for  relief  of 

Navigation  laws,  decisions  under,  for  printing 

Navy  Department: 

Contingent  expenses  of 


Enlisted  men  on  retired  list,  petitions  relating  to. 


List  of  employees  in 

Nestucca  River,  Oregon,  survey  of 

New  Rochelle  Harbor,  New  York,  preliminary  examination  of 

Newton  Creek  (West  Branch),  New  York,  preliminary  examination  of.. 

Nooksack  River,  Waahing^n,  survey  of 

North  Carolina,  appropriation  for  survey  of  certain  laud  in 

North  East  (Cape  Fear)  River,  North  Carolina,  survey  of 

North  River  and  Beaufort  Harbor  waterway,  preliminary  examination 

of 

Noxubee  River,  Mississippi,  preliminary  examination  of 

O. 

O'Brien,  William  J ! 

Oconto  River,  Wisconsin,  preliminary  examination  of 

Okanogan  River,  Washington,  preliminary  examination  of 

Oklahoma,  delay  in  opening  certain  lands  in 

Oklahoma  judges,  appropriation  for  expenses  of 

Ordnance,  report  of  Chief  of 

Ordnance  and  Fortification,  Board  of,  report  of 

P. 

Parkers  Head  Harbor  and  Channel,  Maine,  preliminary  examination  of. 
Patent  Office: 

Classification  in,  appropriation  for 

Deficiency  appropriation 

Peekskill  Harbor,  New  York,  preliminary  examination  of 

Pensioners,  deceased,  relating  to  expenses  of  last  sickness  and  burial  of. 
Peralta-Reavis  against  The  United  States,  appropriation  for  fees  and 

expenses  in  suit  of 

Plymouth  Harbor,  Massachusetts,  preliminary  examination  of 

Pocomoke  River  and  Indian  River  Canal,  preliminary  examination  of.. 

Port  Chester  Harbor,  New  York,  preliminary  examination  of 

Port  Orford,  Oreg.,  survey  at 

Postmaster-General,  communications  from : 

Annual  report  of [No.  1,  part  4] . 

Convery,  Cornelius  P 

Curran,  James,  Hoboken,  N.  J 

President  of  United  States,  communications  from: 

Annual  message  of 

Finances,  national,  condition  of 

Hawaiian  Islands,  insurrection  in 

Issue  of  bonds 

Eckert,  Jacob 
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?Dbiic  grounds,  appropriation  for  care  of. 

Public  lands,  entries  on,  list  of. 

Public  printing:  and  binding,  defloiency  appropriation  for. 
Pajallap  Indian  commiseion,  appropriation  for 


Qnaatico  Creek,  Vir^nia,  preliminary  examination  of 
^uncy  Bay,  Illinois^  preliminary  examination  of , 


R. 

Bfthway  River,  New  Jersey,  preliminary  examination  of 

Ruicocas  River,  New  Jersey,  preliminary  examination  of . . . 

Etritan  Bay,  New  Jersey,  survey  of , 

Seeeipts  and  expenditures,  annual  report  on 

Kefonds  of  customs  duties 

ticbardson,  6eor|^e 

tbcn  and  harbors,  names  of  civilian  engineers  engaged  on, 

IbeV  Hall  Harbor,  Maryland,  snr^'ey  of 

KiMk  bland  ArsenaLestimate  of  appropriation  for 

Kotk  bland  bridge.  Sock  Island,  III.,  removal  of 

lUtpk  River,  Maine,  preliminary  examination  of 


S. 


St  Johns  River,  Florida,  preliminary  survey  of , 

St  Loois  River,  dam  across , 

St  Lucia  River  and  Inlet,  Florida,  preliminary  examination  of , 

St.  Marys  Falls  Canal,  report  relating  to  commerce  of 

Sabine  Lake,  Texas,  preliminary  examination  of  channel  through 

Sakonnet  River,  Rhode  Island,  relative  to  stone  bridge  across , 

Salem  River,  New  Jersey,  preliminary  examination  of. 

SsBMMB  Islands,  interests  m,  protection  of 

Ssadosky  Harbor,  Ohio,  improvement  of 

fiaa  Francisco  Harbor,  California,  preliminary  examination  of 

San  Joaqoin  River,  survey  Of 

San  Rafael  Creek,  California,  preliminary  examination  of 

Saaanoa  River,  Maine,  survey  of 

Savannah,  Ga.,  improvement  of  harbor  of 

Savannah  River,  Georgia,  survey  of 

Secretary  of  Agriculture,  communications  from,  annual  report  of  [No. 

1,  parte] 

Department  of  Agriculture,  expenditures  in 

Secretary  of  the  ulterior,  communications  from : 


Annual  report  (No.  1,  part  5^,  vol.  1. 
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Annual  report  (No.  1,  part  5),  vol.  2 

Annual  report  (No.  1,  part  5),  vol.  3 

Geological  Survey  (No.  1,  part  5),  vol.  4 

Educational  rei>ort  (No.  1,  part  5),  vol.  5 

Cherokee  Nation,  moneys  due 

Contingent  expenses  of  Department 

Entries  on  public  lands 

Five  Civilized  Tribes,  lands  of 

Five  Civilized  Tribes,  lands  of,  survey  of 

Interior  Department,  relative  to  printing  bill  omitting  to  author- 
ize certain  printing  for  Indian  department  of 

Indian  schools,  contract 

Indian  Territory,  relative  to  cost  of  surveying  lands  of  the  Five 
Civilized  Tribes  in 

Oklahoma,  opening  certain  lands  in 

Public  lands,  entries  on 

Secretary  of  Navy,  communications  from : 

Annual  report,  189^ [No.  1,  part  3]. 
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Navy  Department : 
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Contingent  expenses  of 

Secretary  of  State,  communications  from: 

Annual  report  on  foreign  relations 

Appendix  1 

Appendix? 

American  Republics,  Bureau  of 

Bering  Sea  controversy 
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Accounting  officers,  claims  allowed  by 

Anderson,  John 

Appropriations : 

Book  of  Estimates  of 

Urgent  deficiencies 

Deficiencies 

Ardmore,  lud.  T.,  United  States  courts  at 

Assistant  attorneys,  amending  estimates  to  pay  salaries  of 

Auditor  of  the  Treasury,  Office  of 

Auditor's  Office,  additional  clerks 

Baltimore,  Md.,  additional  clerk  in  office  of  assistant  treasurer  at. . 

Beet  sugar,  relative  to  number  of  claims  filed,  etc 

Benedict,  R.  D , 

Bering  Sea  Tribunal 

Bering  Sea,  estimate  of  appropriation  to  pay  claims  relating  to  seal 

controversy 

Bristol  Township,  Bucks  County,  Pa 
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Claims,  list  of,  allowed  by  accounting  officers  of  the  Treasary 
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Extra  engravers 

Statement  of  expenditures  of,  for  1894 

Columbia  Arsenal,  Tenn 

Commissioner  of  Indian  Afiairs,  salaries  of,  office  of 

Comptroller  of  Currency : 

No.  3,  part  1,  report  of  1894 

No.  3,  part  2,  report  of  1894  on  national  banks 

Contingent  expenses 

Counterfeiting 

Court  of  Claims,  Judgments  of 

Courts  of  United  States,  estimate  of  deficiencies  in  appropriations 

for 

Customs,  estimate  of  appropriation  for  collecting 

Customs  duties,  refund  of 

Customs  inspectors' quarters 


116 
132 
131 

2 
234 

280 

5 
13 
258 
168 
178 
95 
278 
260 
260 
121 
243 

310 
17 
150 
241 
244 
93 
294 
106 
85 
234 
277 
149 
248 
324 
204 
119 


9 
292 
283 

223 
287 
246 
267 


28 
28 
28 
28 
28 
28 
28 
28 
32 
33 

33 
32 

1 

2 

3 

28 

28 

28 

21 
32 
33 

25 
25 
25 
32 
32 
28 
33 
33 
33 
28 
32 

33 
28 
28 
32 
32 
28 
33 
28 
28 
32 
33 
28 
32 
33 
32 
28 

22 
23 
28 
33 
33 

32 
33 
32 
33 


INDEX   TO   HOUSE   EXECUTIVE   DOCUMENTS. 


XIII 


Snbjeot. 
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Ciutoms  aerrice,  and  internal  revenije,  report  on  payment  of  moie- 
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DecipioDS  under  tariff  and  navigation  laws,  printing  of 


Department  of  Jnstice,  deficiency  appropriation 
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District  of  Columbia: 

Compiling  laws  of 

Deficiency  apppropriations \ 

«  Estimate  of  deficiency  in  appropriation  for  pnblic  schools  in  . . 
Eastern  Band  of  Cherolcee  Indians,  estimate  of  appropriation  for 

reaioTsl  of 

Ecaador  and  United  States,  convention  between 

Emoloments  of  customs  officers 

Eogravera  (extra)  Coast  and  Geodetic  Survey 

EograviDg  and  Printing,  Bureau  of,  outbuildings < 
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Foft  Dodge,  Iowa,  estimate  for  additional  room  iu  post-office  build- 
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Fort  Wayne  military  post,  estimate  of  appropriation  to  enlarge 
grounds  at 

Fourth  of  July  claims 

Fnr  seals 

Fur-seal  industry  of  Alaska 

General  Land  Office 

Gettysborg  battle  lines 

Gordon,  J.  B 

Grassy  Island  Range,  Michigan 

Greer  Connty,  Tex 

Immigration  service 

Imports  and  exports,  draft  of  bill  to  print 

Indian  Affairs,  Commissioner  of,  salaries  of  office  of 

Indian  agents,  pay  of 

Indian  Office,  salaries 

Indian  police  service 

Indian  Schools,  Superintendent  of 

Indian  Territory,  relating  to  exi)en8e8  of  United  States  courts  at 
Ardmore 

Indian  tribes,  interest  belonging  to 

Interior  Department,  appropriation  for 

Internal  revenue  report 

Judgments  of  the  Court  of  Claims 

Land  Offi  ce  (  General ) 

Macmaster,  Donald 

Military  Academy  buildings  and  grounds 

Miller,  Robert  G.,  relief 

Miller,  D.B 

Mission  Indians,  California,  counsel  for 

Mnnday.  Charles  F 

National  Home  for  Disabled  Volunteer  Soldiers  (Pacific  Branch) . . . 

National  Museum,  workshops  and  storage 

Navajo  Indians,  estimate  for  relief  of 

Navigation  and  tariff  laws,  decisions  under,  printing  of 

North  Carolina,  survey  of  certain  land  in 

O'Brien,  William  J 

Offloeraof  Treasury  Department 

Oklahoma  judges 

Patent  Office: 

Classification  in 

Delioieucy  appropriation  for 
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Secretary  of  the  Treasaryy  oommnnications  from — Continaed. 

Peusioners,  deceased 

Peralta-Reavis  sni  t  against  the  United  States 

Printing  and  binding,  public 

Public  grounds,  care  of 

Puyallup  Indian  Commission 

Receipts  and  expenditures,  annual  report  on 

Refunds  of  customs  duties 

Richardson,  George 

Rock  Island  Arsenal,  estimate  of  appropriation  for 

Rock  Island  bridge,  Rock  Island,  111 

Samoan  Islands,  interests  in 

Selover,  Howard 

Sioux  Indians  of  Devils  Lake,  N.  Dak 

Smith,  Converse  J 

Soldiers  and  sailors,  relative  to  deficiencies  in  appropriations  for 

State  and  Territorial  homes  for 

South  McAlester,  Ind.  T.,  United  States  courts  at 

Statistical  report  of  foreign  countries 

Supervising  Architect  of  the  Treasury,  estimate  of  appropriation 

for  Office  of 

Tariff  and  navigation  laws,  decisions  under,  printing  of 

Topographic  atlas. : 

Treasury  Department : 


No. 


Officers 


Contingent  expenses 

Relative  to  discbarge  of  old  soldiers  from 

Venezuela  Transportation  Company,  commission 

Warren,  Wiuslow,  services  rendered  by 

Winston  &  Winston,  services  rendered  by 

Yellowstone  National  Park,  commissioner  of 

Yellowstone  National  Park 

Secretary  of  War,  communications  fVom : 

Annual  report  of  1894 

Report  of  Chief  of  Engineers , 

Report  of  Chief  of  Ordnance 

Absecon  Inlet,  New  Jersey , 

Alligator  River,  North  Carolina,  survey  of , 

AUouez  Bay,  Wisconsin , 

AlHca  River,  Oregon,  survey  of 

Anclote  River,  Florida 

'^  Asylum  Lot,''  Pascagoula  Bay,  Missifisippl 

Bad  River,  Michigan 

Baltimore  Harbor,  Maryland , 

Baton  Rouge  Harbor,  Louisiana 

Bayou  Bonfuca,  Louisiana 

Bayou  Castor,  Louisiana 

Bayou  Dugdemona,  Louisiana 

Bayou  Sara  Harbor,  Louisiana 

Bayou  Teche,  Louisiana 

Beaufort,  S.  C.,  and  Savannah,  Ga.,  channel 

Belliugham  Bay,  Washington 

Big  Coal  River,  West  Virginia 

Big  Stone  Lake,  Minnesota 

Black  Rock  Harbor,  Connecticut 

Bogue  Falia,  Louisiana 

Brazos  Santiago  Harbor  and  Bar,  Texas 

Broadkiln  River,  Delaware , 

Bnckshutem  Creek,  New  Jersey , 

Byram  Harbor,  Connecticut 

California  Ddbris  Commission 

Cape  Canaveral  Harbor,  Honda , 

Cape  Charles,  from  Franklin  City,  waterway  to. . 
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Cape  Lookout  Harbor,  North  Carolina,  preliminary  examination  of. 

Cape  Porpoise  Harbor,  Maine 

Carrabelle  Bar  and  Harbor,  Florida,  preliminary  survey  of 

Carrie  BiTer,  New  York 

Carvers  Harbor,  Maine 

Cbapel  Point  Harbor,  Maryland 

Chatham  New  Harbor,  MassachiiRetts 

Chefuncte  River,  Louisiana 

Chelsea  River,  Massachusetts,  survey  of 

Chesapeake  and  Delaware  Canal 

Chippewa  Indians  in  Minnesota 

Christiana  River,  Delaware 

Civilian  en^neers 

Claiborne  Harbor,  Maryland 

Clallam  Bay,  Washington,  preliminary  examination  of 

CliDtoB  River,  Michigan 

Cloavet  River 

Cola  Spring  Harbor,  New  York 

CM  Sprini^  Inlet,  New  Jersey 

Colorado  River,  Texas 

Cootnbcts  entered  into  by  the  War  Department 

Cboper  Creek,  New  Jersey 

Coos  River.  Oreffon,  survey  of 

Cranes  Creek,  Virginia 

CrsKent  City  Harbor,  California,  survey  of 

Crystal  River,  Florida 

D^p  Creek  Branch  (Elizabeth  Kiver),  Virginia 

Delaware  River 

Dennis  Creek,  New  Jersey 

Dram  Inlet,  North  Carolina 

Dnlnth,  Minn.,  preliminary  survey  of  harbor  of 

Dnnkirk  Harbor,  New  York 

East  Boston  Channel,  Massachusetts 

E«bo  Bay,  New  York 

Elizabeth  River,  New  Jersey 

Elk  River,  West  Virginia j 

Ennneers,  civilian 

Fall  River,  Mass.,  preliminary  examination  of  harbor  of,  and  of 

Mount  Hope  Bay 

Feather  River,  California 

Flag  l>ake  and  River,  Wisconsin 
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1895. 


REPORT  OF  THE  CHIEF  OF  ORDNANCE. 


Wab  Department,  Obdnance  Office, 

Washington^  October  i,  1894, 
SiB:  I  have  the  honor  to  submit  the  following  rex>ort  of  the  principal 
ofperations  of  the  Ordnance  Department  daring  the  fiscal  year  ended 
4aDe30, 18M,  with  such  remarks  and  recommendations  as  the  interests 
of  ibis  branch  of  the  military  service  seem  to  require. 

The  fiscal  resources  and  expenditures  of  the  Department  during  the 
year  were  aa  follows,  viz : 

Afflomit  in  the  Treasnry  to  the  credit  of  the  appropriations  ou  Jane  30, 
1893 $4,348,541.86 

Amoant  in  the  Treasnry  not  reported  to  the  credit  of  the  appropria- 
tions on  Jnoe  30,  1893 436.04 

Amoant  in  Government  depositories  to  the  credit  of  disbursing  officers 
sodotherson  June  30,  1893 653,400.05 

Anonnt  of  appropriations  for  the  service  of  the  fiscal  year  ended  June 
30,1894 - 3,123,403.69 

imoiuits  refunded  to  ordnance  appropriations  in  settling  accounts 
during  the  fiscal  year  ended  June  30,  1894 223,900.12 

Gross  amount  received  during  the  fiscal  year  ended  June  30, 1894,  from 
ales  to  officers;  from  rents;  from  collections  from  troops  on  ac- 
eonnt  of  losaes  of  or  damage  to  ordnance  stores;  from  Chicago, 
Bock  lalAnd  and  Pacific  Railroad  Company;  from  powder  and' pro- 
jectiles (proceeds  of  sales) ;  from  sales  of  condemned  stores ;  from 
testing  machine,  and  from  all  other  sources  not  before  mentioned..  38, 791. 21 

Total 8,288,472.96 

ABMmnt  of  expenditures  during  the  fiscal  year  ended  June  30,  1894, 

including  expenses  attending  sales  of  condemned  stores,  exchange 

of  powder,  etc 4,463,749.98 

Amount  deposited  in  Treaenry  during  the  fiscal  year  ended  June  30, 

1894,  aa  proceeds  of  sales  of  Government  property 9,  610. 03 

Amount  tamed  into  the  surplus  fund  on  June  30, 1894 3, 473. 81 

Amount  in  Govemment  depositories  to  the  credit  of  disbursing  officers 

sad  others  on  June  30,  1894 507,414.97 

Amount  transferred  from  ordnance  appropriations  in  settling  accounts 

daring  the  fiscal  year  ended  June  30,  1894 32,427.30 

Amoant  in  the  Treasury  not  reported  to  the  credit  of  appropriations 

on  June  30,  1894 206.28 

iflioant  in  the  Treasury  to  the  credit  of  appropriations  on  Juue  30, 

1891 3,271,690.59 

Total 8,288,472.96 
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4  REPORT  OP  THE  CHIEF  OP  ORDINANCE. 

CLERICAL  FORCE. 

I  deem  it  my  duty  to  invite  your  attention  to  the  evils  resulting 
from  an  inadequate  clerical  force  in  this  office.  This  has  been  reported 
in  previous  years,  and  the  Secretary  of  War  has  directed  that  an 
estimate  be  submitted  to  Congress  tor  a  sufficient  clerical  force.  This 
has  been  done,  but  the  necessary  appropriation  has  not  been  granted. 
An  estimate  for  this  purpose  has  again  been  included  in  my  estimatea 
for  this  year. 

This  estimate  includes  the  one  fourth  and  two  first  class  clerks  which 
were  taken  from  the  force  of  this  office  by  the  legislative,  executive,  and 
judicial  appropriation  act  of  July  31, 1894.  Two  additional  clerks  of  class 
2  are  also  asked  for,  and  this  force  of  five  dorks  in  addition  to  the  allow- 
ance for  the  present  fiscal  year  will  be  needed  to  bring  up  the  Work  of  the 
office  which  is  behind,  and  to  keep  up  the  steadily  increasing  business 
devolved  upon  this  office. 

APPROPRIATIONS    FOR    ARMING    AND   EQUIPPING    THE    MILITIA    OP 

THE  UNITED  STATES. 

The  Department  has  filled  requisitions  made  ux>on  it  during  the  year 
for  arming  and  equipping  the  militia  as  far  as  the  portion  of  the  limited 
appropriation  for  this  purpose  allotted  to  the  Ordnance  Department 
would  permit.  The  frequent  and  urgent  demands  which  could  not  be 
filled  for  additional  supplies,  especially  for  improved  arms  and  equip- 
ments, have  reenforced  what  has  been  said  in  my  previous  reports  in 
regard  to  the  insufficiency  of  this  appropriation,  and  has  emphasized 
what  has  been  said  in  regard  to  making  better  provision  for  the  equip- 
ment of  this  valuable  part  of  our  military  service. 

There  is  an  urgent  demand  from  most  of  the  States  to  have  their 
arms  changed  for  a  later  and  better  model.  The  efficiency  of  the 
national  guard  in  actual  service  demands  this,  and  the  present  appro- 
priation renders  it  impossible  to  effect  the  change  of  more  than  a  small 
percentage  of  the  arms  each  year. 

I  would  also  invite  attention  to  what  has  been  said  in  my  two  last 
annual  reports  in  regard  to  the  necessity  for  some  provision  of  law 
under  which  the  States  may  turn  in  obsolete  and  unserviceable  ord- 
nance and  ordnance  stores,  and  obtain  credits  of  the  actual  value  of  such 
stores  turned  in  on  their  annual  allotment  of  the  appropriation  for 
arming  and  equipjHne:  the  milita.  Correspondence  and  urgent  applica- 
tions from  the  adjutant-generals  of  States  and  officers  of  the  national 
guard  during  the  yt^^r  have  enforced  the  necessity  of  some  provision 
of  law  to  properly  and  justly  regulate  this  matter. 

WATERTOWN  ARSENAL. 

The  gun-carriage  plant  has  been  enlarged  and  improved  by  the  altera- 
tion of  old  shops,  the  erection  of  new  shops,  .and  by  the  installment  of 
new  machinery  suitable  for  carrying  on  economically  and  effectively 
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the  work  on  gun  carriages.    For  several  years  carriages  have  been 

altered  for  the  15-inch  gun  and  the  8-inch  converted  rifles.    These  guns 

are  muzzle  loaders  and  are  required  for  use  at  certain  emplacements 

▼here,  owing  either  to  the  narrow  or  shallow  channels,  more  powerful 

gnus  are  not  required.    The  restricted  sea  way  in  such  channels  pre- 

Teots  the  passage  of  a  number  of  vessels  at  any  one  time  and  the  sim- 

pfidty  of  muzzle- loading  guns  is  such  that  they  can  be  installed  and 

1^  with  but  little  care.    There  are  channels  in  the  United  States  where 

the  mere  presence  of  guus  of  this  nature  would  prevent  an  attempt  at 

passage,  yet  which  would  lead  to  the  vital  parts  of  important  cities. 

The  Bigolets  and  Chef  Menteur  channels  leading  into  Lake  Pontchar- 

train  may  be  cited  as  instances. 

Carriages  for  modem  guns  are  made  at  this  arsenal,  and  there  have 
been  already  constructed  12-inch  gun  lift  and  nondisappearing  car- 
mc;efi,  and  8-inch  nondisappearing  carriages,  while  there  are  at  pres- 
ent being  built  barbette  carriages  for  10-inch  guns,  and  estimates  have 
becD  fliade  for  disappearing  carriages  for  10- inch  guns. 

Cast-iron  projectiles  for  the  field,  siege,  and  seacoast  services,  with 
the  exeq>tion  of  shrapnel,  are  also  made  at  this  arsenal,  and  as  the 
lesaltB  are  constantly  checked  by  the  testing  machine  installed  some 
years  smee,  the  material  produced  is  of  a  high  and  uniform  qtiality. 
The  arsenal  is  now  equipped  for  producitig  large  castings  such  as  the 
piatfiMm  plates  used  for  mounting  guns  at  the  proving  ground  at  Sandy 
Book^  and  for  other  special  massive  castings  requiring  high  tensile 
itraigth. 

As  an  adjunct  to  the  plant  about  one-half  mile  of  railroad  is  required 
(o  connect  the  carriage  shops  with  the  dock  on  the  Charles  Biver,  that 
tbese  carriages  may  be  shipped  to  fortifications  by  water.  The  parts 
<tf  some  carriages  are  of  such  magnitude  that  they  can  not  be  carried 
on  tiie  railways  of  the  country,  and  in  nearly  all  cases  water  transpor- 
tation is  much  cheaper  than  carriage  by  rail.  An  estimate  for  this 
railroad  is  submitted. 

The  testing  department,  which  embraces  now  a  well-equipped  chem- 
ieal  laboratory,  is  in  fiill  operation,  and,  in  addition  to  the  usual  tests 
0f  material  for  gun  and  carriage  construction  and  those  for  private  par- 
ties in  the  development  of  economical  engineering  and  metallurgical 
eonstruction,  work  has  been  done  for  other  departments,  such  as  chains, 
shackles,  and  swivels  for  the  Navy  Department  and  shot  lines  for  the 
life-SaTing  Service. 

Among  the  most  interesting  of  the  investigation  tests  continued 
during  the  year  has  been  the  continuation  of  experiments  on  loaded 
rotating  shafts,  that  is^  shafts  so  loaded  as  to  bend  them  and  introduce 
abemating  stresses  within  the  elastic  limit.  Beports  of  these  tests  are 
by  law  pnblislied  in  a  special  report  each  year,  but  this  report  is  not 
printed  until  so  late  a  date  that  the  foUowing  interesting  remarks  of 
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the  commanding  officer  of  the  arsenal  on  thi«  subject  are  introduced 
here,  viz : 

Tests  have  been  continued  to  determine  the  endurance  of  metals  to  repeated 
stresses  in  the  form  of  rotating  shafts,  and  specimen  tests  have  been  made  in  the 
metal  after  a  large  number  of  repeated  loails  have  been  received.  Much  interest  is 
taken  in  these  tests,  as  well  as  in  the  direct  practical  determination  of  the  stresses 
which  are  endured  by  material  in  actual  service,  because  classes  of  tests  form,  as  it 
were,  a  connecting  link  between  the  everyday  use  of  metals  and  the  more  compre- 
hensive but  somewhat  abstract  investigations  of  the  laboratory. 

About  the  close  of  the  last  fiscal  year  some  phenomenal  results  were  obtained 
with  shafts  rotated  at  temperatures  above  400^  F.,  when  it  was  found  that  the  metal 
endured  from  four  to  ten  times  the  number  of  loads  which  it  was  capable  of  endur- 
ing when  the  metal  was  cold.  Specimens  of  an  annular  form  have  been  tested  from 
these  shafts  which  ran  so  long  at  a  blue  heat,  and  the  tensile  strength  was  found 
much  higher  than  that  possessed  by  specimens  taken  from  the  cold  metal.  The  gen- 
eral drift  of  evidence  furnished  by  ruptured  specimens  has  for  a  long  time  tended  to 
show  that  metals  while  loaded  within  a  limit  represented  by  what  is  commonly 
known  as  the  elastic  limit  would  endure  a  large  number  of  repeated  loadings 
before  rupture,  nevertheless  that  when  rupture  took  place,  although  nominally  under 
a  stress  not  far  from  the  elastic  limit,  yet  there  were  strong  reasons  for  believing 
that  actually  the  stresses  on  the  parts  ruptured  first  passed  through  a  state  of  resist- 
ance bearing  some  relation  to  the  tensile  strength  of  the  metal ;  in  other  words,  that 
while  the  elastic  limit  in  a  measure  fixed  the  limit  of  stress  which  it  would  be  safe 
to  apply  a  large  number  of  times,  yet  before  rupture  would  occur  the  metal  would 
first  pass  through  the  higher  stresses  between  the  elastic  limit  and  the  tensile 
strength  of  the  metal. 

At  a  blue  heat  the  elastic  limit  is  lower  than  at  atmospheric  temperatures,  yet  the 
tensile  strength  is  much  greater  at  this  elevated  temperature.  The  fact  that  certain 
of  the  specimens  from  the  shafts  showed  higher  final  strength  is  strong  evidence 
that  when  rupture  occurs  the  metiil  is  then  at  its  maximmn  strength,  or  has  been  at 
some  time  prior  to  the  instant  of  rupture.  This  being  the  !ase,  we  should  expect  the 
development  of  internal  strains  might  explain  the  difierence  'between  the  apparent 
and  the  real  strength  of  the  metal. 

A  drop  testing  machine  has  been  estimated  for,  and  experiments  will 
be  undertaken  with  it  to  estimate  the  strength  of  couplers,  a  subject  oi 
great  importance  to  the  railroad  companies  of  the  country. 

WATERVLIET   ARSENAL. 

The  installation  of  the  plant  required  for  the  manufacture  of  8,  10, 
and  12  inch  guns  is  completed,  and  contracts  have  been  made  for 
obtaining  the  tools  for  manufacturing  guns  of  16-inch  caliber.  The 
output  of  seacoast  guns  of  regulation  pattern  during  the  past  fiscal 
year  was  eleven  8-inch,  eleven  10-inch,  and  six  12-inch.  In  addition, 
one  10-inch  wire- wound  Crozier  gun  has  been  completed  and  work  ism 
progress  <m  seven  12-inch  mortars.  With  the  additional  machinery 
already  installed  the  output  per  annum  will  be,  as  anticipated,  twelve 
8-inch,  fifteen  10-inch,  and  fifteen  12-inch  guns. 

In  addition  to  the  plant  for  seacoast  guns,  there  is  machinery  for  the 
fabrication  of  guns  for  the  field  and  siege  services. 

About  twenty-five  field  guns,  ten  5-inch  siege  guns,  and  ten  7-inch 
sie^e  howitzers  can  be  produced  annually,  or,  if  all  the  machinery  is 
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devoted  exclusively  to  the  purpose,  fifty  field  guns  can  be  made  in  the 
same  time. 

Ifow  that  the  plant  is  fully  installed  a  more  thorough  system  can  be 
and  has  been  introduced  in  the  work,  effecting  diminution  in  time  and 
cost  and  allowing  much  greater  accuracy  in  the  mechanism.  A  porta- 
ble scale  of  300,000  pounds  capacity  has  been  introduced  for  weighing 
goBs.  It  is  mounted  on  broad-faced  wheels  so  that  it  can  be  trans- 
ported  from  one  part  of  the  shop  to  another. 

The  increased  length  of  the  12-inch  guns  has  made  an  extension 
of  the  fthrinkage  fufnace  necessary,  and  the  method  of  heating  used, 
although  very  simple,  has  been  found  entirely  effective. 

The  above  plant  is  now  running  in  a  very  satisfactory  manner. 

Gonstant  efforts,  however,  are  being  made  to  perfect  the  details  of 

^neation  suid  to  diminish  the  cost.    The  shops  are  lighted  by  elec- 

tiicit) ,  and  all  the  cranes,  five  in  number,  are  operated  by  electricity 

except  the  two  of  30  tons  capacity  originally  installed. 

An  antiquated  water-power  plant  is  being  replaced  by  one  of  modern 
mann&ctnre,  by  means  of  which  about  120  to  130  horse  power  will  be 
realized  as  against  35-horse  power  obtained  with  the  old  system.  The 
water  power  is  furnished  free  by  the  State  of  Kew  York  from  the  Erie 
CanaL  A  portion  of  the  new  plant  will  be  utilized  for  obtaining  elec- 
trical energy  for  use  in  the  gun  shop,  and  will  effect,  it  is  believed,  a 
saving  of  about  one- third  in  the  fuel  now  consumed  at  that  shop,  with 
eonsequent  redaction  in  the  cost  of  guns. 

A  new  iron  bridge  has  been  constructed  over  the  Erie  Canal  to 
replace  the  old  wooden  structure  built  many  years  ago,  which  had 
become  too  weak  for  the  heavy  Ipads  now  required  at  the  gun  factoiy 
md  which  required  a  considerable  outlay  in  repairs. 

Owing  to  the  establishment  of  the  gun  factory  at  Watervliet  Arse- 
nal the  fire  defense  available  has  become  entirely  inadequate.  Not 
only  are  the  buildings  to  be  taken  care  of  much  more  extensive,  but 
they  and  their  contained  machinery  and  materials  are  so  valuable  that 
a  suitable  system,  mainly  for  the  prevention,  but  also  for  the  extin- 
guishing of  fires,  has  become  of  paramount  importance.  Estimates 
for  such  a  system  are  submitted,  amounting  to  $11,919.75.  The 
destruction  of  a  very  small  number  of  the  machines  in  the  gun  shop 
would  exceed  greatly  this  sum,  and  a  system  but  j^^artially  effective 
would  be  of  little  more  use  than  the  one  now  existing. 

An  estimate  of  $98,840  is  submitted  for  the  purchase  of  a  tract  of 
land  in  the  vicinity  of  the  arsenal  for  railroad  connection  therewith  for 
the  erection  of  a  firing  house,  butts,  building  of  carriages,  and  complete 
installment  for  proving  guns.  All  guns  must  be  proved  before  issue  to 
the  service,  as  in  that  way  only  minor  defects,  which  are  sometimes 
fimnd  to  exist  after  the  most  careful  inspection,  can  be  detected.  At 
present  it  is  necessary  to  send  all  large  guns  to  the  Sandy  Hook  Prov- 
ing Ground  for  proof.    The  transportation  is  expensive  and  the  delay 
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considerable.  Moreover,  this  proving^  which  is  hardly  a  legitimatd 
work  for  Sandy  Hook,  very  materially  interferes  with  the  important 
work  which  mast  be  done  exclusively  at  that  station. 

The  necessity  of  proving  some  thirty-seven  large  guns  annually  i^th 
mortars  and  carriages  obstructs  progress  in  important  experimental    1 
work  which  suffers  delay. 

It  is  believed  that  the  outlay  on  a  ground  at  Watervliet  Arsenal 
would  be  saved  in  a  very  few  years.  In  addition,  it  is  most  important 
that  firing  to  test  mechanism  should  take  place  in  the  presence  of 
officers  on  duty  at  che  gun  factory  and  in  proximity  to  the  workshop 
itself,  so  that  defects  may  be  rendered  apparent  to  those  conducting  > 
the  work  and  may  be  i*emedied  without  returning  the  gun  over  a  long 
distance.  This,  at  present,  has  to  be  done  in  order  that  slight  changes 
may  be  made,  which  changes  have  x^t  times  to  be  tried  by  subjecting 
the  gun  again  to  experimental  firing. 

SANDY  HOOK  PROVING  GROUND. 

Daily  firings  have  taken  place  at  the  proving  ground,  Sundays  ex- 
cepted, whenever  the  weather  and  other  circumstances  would  permit 
All  guns,  except  field  guns,  and  such  carriages  as  require  proof,  are 
proved  here.  Beception  tests  for  armor-piercing  shot  and  deck-piereing 
shell  are  made.  The  continued  firings  for  test  of  tyx>e  guns  and  car^ 
riages  and  all  firing  with  experimental  cannon  and  for  ballistic  pur- 
poses are  carried  on.  A  small  but  well-equipped  machine  and  car- 
penter shop  is  provided  for  use  in  repairs  and  in  working  into  shape 
materials  for  butts,  targets,  armor-plate  backing,  shelters,  screens,  and 
all  the  paraphernalia  required  for  testing. 

The  tracks  which  were  the  property  of  the  Central  Eailroad  of  New 
Jersey,  and  which  remained  when  that  company  was  directed  to  cease 
the  use  of  the  grounds  at  Sandy  Hook,  were  purchased  and  connect  the 
proving  ground  with  the  railroad  systems  of  the  country.  The  trans- 
portation from  the  gun  factory  to  the  proving  ground,  formerly  by  water 
routes,  is  made  with  much  greater  dispatch  and  greatly  diminished  cost 
over  the  railroad.  The  guns  and  carriages  no  longer  have  to  be  trans- 
p(»i»d  from  the  wharf  after  their  arrival,  but  are  carried  direct  to  the 
powerful  crane  installed  in  front  of  the  batteiues  and  are  unloaded 
there.  The  narrow  neck  connecting  the  proving  ground  with  the  main- 
land near  Seabright  is  at  times  cut  through  during  heavy  storms,  and 
in  such  cases  expensive  repairs  have  to  be  made,  but  notwithstanding 
this  it  is  estimated  that  in  transportation  alone  an  annual  saving  of  at 
least  $25,000  has  been  effected  during  the  fiscal  year. 

An  item  of  $18,500  has  been  embodied  in  my  annual  estimates  to 
cover  the  exx)ense  of  placing  on  piling  2,000  feet  of  this  railroad  track 
where  it  runs  along  the  narrow  neck  connecting  the  reservation  with 
the  mainland  of  New  Jersey  and  for  permanent  and  substantial  repairs 
of  the  railroad  generally. 
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An  explosive  chamber  for  experiments  with  fragmentation  of  shell 
jiodtbe  effects  of  high  explosives  has  been  erected. 
A  search  light  with  appliances  tor  working  it  has  been  installed 
with  a  view  to  ascertaining  by  direct  experiment  its  value  as  an  adjunct 
to  coast  defense. 

Some  idea  of  the  amount  of  work  done  at  the  x)roving  ground  can  be 
kmed  from  a  statement  of  the  rounds  fired  during  the  year,  which 
r^e  as  follows : 

Rapid-fire  gnns 2, 484 

Field  and  siege  gu-oB 703 

Breech-laadiDg  rifled  mortars 378 

Seacoast  i^iins 459 

Brown  segmental  gun 176 

Total 4,200 

The  demands  upon  the  force  3»t  or  connected  with  Sandy  Hook  are 
always  great,  and  any  delay  at  this  point  almost  necessarily  occasions 
deky  at  the  otber  ordnance  establishments.  Everything  should  be 
done  to  facilitate  the  performance  of  work  there. 

ROCK  ISLAND   ARSENAL. 

Tbe  plant  for  the  manufacture  of  field  and  siege  artillery  carriages 
ioaaguratecl  two  years  since  at  this  arsenabis  now  in  active  operation. 
It  is  organized  for  the  construction  of: 

(1)  MachiDe-gun  carriages. 

(2)  Field-gun  carriages,  steeL  for  3.2-inch  B.  L.  field  gun. 

(3)  Idmbers,  caissons,  battery  wagons,  and  forges  for  3.2-inch  B.  L. 
Md  guns. 

(4)  Carriages  ana  iimbers  for  5-inch  B.  L.  siege  guns  and  7 -inch  B. 
L  howitzers^ 

A  conservative  course  has  been  pursued  in  making  the  additions 
and  in  iiD|HX>ving  the  plants  for  the  fabrication  of  the  various  stores 
required  for  the  equipment  of  the  infantry,  cavalry,  and  artillery 
aorvioes  which  are  largely  supplied  from  this  arsenal. 

The  best  use  has  been  made  of  existing  plants  and  the  small  means 
available  for  additional  machinery  with  a  view  to  the  general  effective- 
ness c^  the  establishment  as  a  whole,  but  more  machinery  is  needed 
and  should  be  added  for  more  economical  work  when  means  permit. 

Tbe  power  houses  and  plants  for  pumping  water  from  the  water  pool 
and  the  rapids  of  the  river  north  of  the  island  to  the  reservoirs  and 
for  direct  pressure  for  fire  purposes  have  been  repaired. 

A  16-inch  pipe  has  been  laid  in  the  bottom  of  the  river  to  a  point  in 
the  rapids  beyond  the  lower  extremity  of  Papoose  Island  and  connected 
with  the  pump-house  at  the  shore  end  so  as  to  be  below  the  action  of 
frost  and  readily  accessible  at  the  valve  connection  and  to  permit  the 
use  of  the  reservoir  head  to  flush  the  pipe.  An  electric  lighting  plant 
lor  the  shops  aod  office,  to  be  extended  eventually  to  the  avenues  and 


10  REPORT  OF  THE  CHIEF  OF  ORDNANCE. 

quarters,  has  been  pat  in;  and  tiie  shops,  office,  barracks,  and  quarters, 
etc.,  connected  by  telephone. 

Estimates  are  submitted  for  this  arsenal  for  the  ensaing  year  for 
needed  machinery  for  the  shops,  and  the  laying  of  pavements  in  shops 
E,  F,  and  C;  for  paving  Armstrong  avenue  (in  part);  and  for  a  brick 
hospital  building  and  stables. 

SPRINGFIELD  ARMORY. 

The  work  of  manufacture  of  the  new  magazine  rifle  has  been  almost 
completely  transferred  to  the  new  shops  at  the  armory,  the  transfer  of 
the  machinery  from  the  old  to  the  new  shops  having  been  made  during 
the  year  in  the  most  convenient  manner.  The  annealing  and  tempering 
room  of  the  new  shop  alone  remains  to  be  occupied,  the  principal  fittings 
being  in  place,  and  it  will  be  shortly  put  in  operation. 

The  fitting  up  of  the  new  blacksmith  shop  is  in  progress. 

These  shops  will  be  lighted  by  electricity,  the  lighting  wires  having 
been  laid  throughout  the  shops  and  the  dynamos  are  about  to  be  placed 
in  the  engine-room. 

A  very  complete  system  of  exhaust  pipes  with  fans  has  been 
arranged  to  remove  the  refuse  from  the  workshops.  One  system  of 
pipes  leads  from  the  stocking  and  carpenter  shops,  and  carries  the 
shavings,  wood  chips,  and  dust  to  a  receptacle  convenient  to  the  boiler 
room  from  which  the  refuse  is  taken  to  be  burned  under  the  boilers. 
This  fan  requires  35-horse  power  for  operation.  Another  system 
connects  the  polishing  and  filing  shops,  through  a  discharge  pipe,  to  a 
tank  of  water  on  the  outside  of  the  building,  into  which  the  emery  is 
driven.  A  small  exhaust  fan  and  pipes  have  been  placed  also  in  the 
browning  room  for  the  benefit  of  the  wheels  used  there.  In  other 
respects  the  arrangement  of  the  new  shops  has  been  made  as  complete 
as  possible  with  modern  conveniences. 

One  of  the  two  sets  of  new  quarters  for  officers  which  was  commenced 
in  September  last  will  be  completed  by  November  of  this  year.  The 
second  set  of  quarters  was  commenced  in  the  latter  part  of  June  of  this 
year,  and  is  now  being  covered  in  and  roofed. 

Since  the  last  report  the  alterations  to  and  fitting,  up  of  machines 
in  the  manu&cture  of  fixtures,  tools,  and  gauges  for  the  manufacture 
of  the  magazine  rifle  have  progressed  steadily.  A  reorganization  of 
the  system  in  vogue  was  believed  very  desirable,  if  not  necessary,  in 
order  to  perfect  the  work  and  keep  down  the  cost,  and  some  radical 
changes,  and  it  is  hoped  improvements,  have  been  made,  including 
the  introduction  of  cheaper  labor  wherever  possible  and  the  substitu- 
tion, as  far  as  practicable,  of  machine  for  hand  labor.  To  accomplish 
this  it  became  necessary  to  make  a  number  of  changes  in  the  person- 
nel of  foremen  and  workmen.  Changes  in  the  fixtures  and  tools  and 
in  the  order  of  finishing  the  parts  of  the  rifle  are  still  being  made 
almost  daily  and  cheaper  labor  substituted  wherever  it  is  deemed  prac- 
ticable.  * 
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So  tests  have  been  made  during  the  year  of  any  new  inventionB  in 
ma^zine  arms  under  the  current  instructions  to  the  commanding  offi- 
cer of  the  Springfield  Armory  to  test  and  report  upon  all  such  inven- 
tioDs  as  may  be  presented  to  him  for  trial. 

FRANKFORD   ARSENAL. 

The  estimates  sabmitted  last  year  for  the  transfer  of  the  cartridge 
plant  at  this  arsenal  to  the  now  vacant  rolling-mill  building  are  again 
renewed.  The  following  remarks  from  the  last  annual  report  are  quoted 
u showing  the  necessity  for  this: 

The  deTelopment  of  oiir  modem  war  material  has  added  so  much  to  the  impoT> 
taoceof  the  'vrork  at  thU  arsenal  and  to  the  demands  upon  it>s  resources  that  the 
otenpanry  of  more  shoproom  than  the  buildings  now  in  use  contain  or  afford,  is 
mdcred obligatory .     A  new  building  is  not  required,  since  one  built  originally  for 
s  rolling  mill,  bot  not  equipped  with  machinery,  is  available  and  well  suited  for  the 
purpose.    The  various  operations  in  the  manufacture  of  small-arm  cartridges  are  at 
present  of  necessity  conducted  in  four  different  detached  buildings,  not  suited  by 
Tnson  of  location  and  size  for  the  most  economical  work  on  even  the  present  out- 
pot  of  cartridges.      These  buildings  are,  besides,  overcrowded  with  recent  additions 
of  plant  requiretl  for  the  manufacture  of  uew  model  guu  sights,  fuses,  and  cartridge 
csMs  of  large  size,  or  fixed  anununitiou  for  mountain  and  field  artillery.     With  the 
tnosfar  of  the  principal  plant  to  the  now  empty  building,  space  will  be  afforded 
nnder  on«  roof  for   convenient  arrangement  of  all  the  successive  operations,  and 
Cwilities  given  for  an  expansion  from  the  present  maximum  output  of  36,000  car- 
tridges per  day  to  250,000  to  meet  an  emergency.    There  is  urgent  need  for  the  appro- 
piiitions  required  to  carry  out  this  rearrangement  of  the  plant. 

Further  delay  in  carrying  out  this  needed  improvement  will  work  to 
great  disadvantage  for  the  Government.  The  transition  from  manu- 
Iktare  of  .45  to  .30-caliber  ammunition,  requiring  new  processes  and 
in  many  cases  new  machinery,  must,  as  an  alternative,  be  established 
as  completely  as  circumstances  will  admit  in  the  inskdequate  building 
space  now  nsed  for  all  purposes  of  manufacture  at  the  arsenal. 

The  plantfor  the  production  of  the  new  ammunition  has  been  gradually 
developed  during  the  year  and  the  present  output,  in  connection  with 
other  cartridge  work,  is  at  the  rate  of  8,000 .30-caliber  cartridges  per  day. 
The  manufacture  of  .45-caliber  ammunition  in  reduced  quantity  is  con- 
tinued and  it  will  be  necessary  to  retain  machinery  specially  fitted  for 
this  work  for  years  to  come.  During  the  past  year  there  were  manu- 
facturer! about  212,000  rifle  ball  cartridges,  caliber  .30;  2,637,000  ball 
and  blank  cartridges  for  rifle  and  carbine,  caliber  .45 ;  and  2,750,000  ball 
and  blank  cartridges  for  revolvers,  caliber  .38.  The  manufacture  of 
fuses  for  shell  and  shrapnel,  of  shrapnel  for  field  guns,  gun  sights,  and 
kiudreil  miscellaneous  articles  has  also  been  continued  to  the  extent 
of  existing  facilities. 

ChemiiUil  laboratory, — The  work  of  this  establishment  has  been  much 
extended  and  systemized  for  the  examination  of  powders  and  explosives, 
80S2C  details  of  which,  based  ujion  the  appended  report  of  the  officer  in 
charge,  are  referred  to  in  this  report  under  the  head  of  smokeless 
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powder.  The  atility  of  this  laboratory  has  already  beea  well  demon- 
6trated,  aud,  as  now  managed,  it  promises  to  become  indispensable  to 
the  Department 

BENICIA  ARSENAL. 

The  facilities  for  making  ballistic  tests  of  powders  manufactured  on 
the  Pacific  coast  have  been  increased  so  that  powders  for  small  arms 
and  field  guns  can  be  conveniently  tried,  but  they  will  have  to  be 
improved  that  powder  for  the  heavier  guns  can  be  also  tested.  At 
present  recourse  is  had  to  such  guns  as  are  mounted  in  the  works  in 
San  Francisco  Harbor. 

The  powder  tests  have  included  lots  of  black  powder  delivered  under 
contract  by  the  California  Powder  Works  for  the  .45-caliber  Spring- 
field rifle,  I.K.  and  sphero-hexagonal  x)owders  for  the  3.  2-inch  B.L. 
field  gun,  and  hexagonal  powder  for  15-inch  smooth-bore  cannon, 
besides  some  trials  of  smokeless  powders  for  small  arms  and  cannon  of 
samples  submitted  by  manufacturers  on  the  Pacific  coast. 

In  pursuance  of  instructions  from  this  office  a  circular  letter  was 
sent  to  known  manufacturers  or  inventors  of  i>owders  and  projectiles 
informing  them  of  the  desire  of  the  Department  to  assist  io  every  way 
practicable  in  the  development  of  powders  and  explosives,  that  facili> 
ties  for  testing  would  be  afforded  at  the  arsenal,  and  that  when  practicable 
an  officer  of  the  post  would  be  present  at  private  tests.  Some  Peyton 
X)Owder  for  the  .30-caliber  magazine  rifle  was  procured  from  the  Cali- 
fornia Powder  Works.  This  company  has  been  the  first  to  succeed  in 
the  manufacture  of  small  caliber  rifle  smokeless  powder  in  quantity 
for  the  War  Department  in  this  country  and  is  now  engaged  in  deliv- 
ering the  powder  used  in  making  the  .30-caliber  magazine  rifle  ammu- 
nition at  the  Frankford  Arsenal.  Favorable  results  were  obtained 
with  small  samples  of  smokeless  powder  for  the  .30-caliber  magazine 
rifle,  furnished  by  the  Giant  Powder  Company  of  California.  The 
United  States  Smokeless  Powder  Company,  of  San  Francisco,  also  fur- 
nished samples  of  smokeless  x>owder  for  the  .30-caliber  rifle  and  for 
field  guns,  which  have  been  tested  without  as  yet  developing  very  favor- 
able results. 

Tests  were  made  with  the  Heed  bullet  in  which  the  jacket  is  depos- 
ited on  the  lead  core  by  electrolysis.     Ko  advantage,  however,  seems 

to  exist  over  the  (»*dinary  mechanical  method  of  applying  the  covering 

to  the  lead. 

The  estimates  submitted  for  this  arsenal  for  the  n^xt  year  comprise 
small  fireproof  boiler  houses  for  the  new  shops  and  the  pump  house  to 
replace  extemporized  and  worn  wooden  buildings^  also  to  renew  dilap- 
idated wooden  fencing  around  part  of  the  grounds,  and  to  place  iron 
fencing  on  the  side  now  open  along  the  line  of  railroa^l. 

The  probability  that  military  exigencies  may  at  any  time  suddenly 
require  considerable  manufactures  of  military  supplies  always  exists, 
and  the  maintenance  of  the  arsenal  in  condition  for  active  operations  is 
a  eanaeqnent  duty. 


REPOBT   OP   THE   CHIEF   OP   ORDNANCE.  13 

MACHINE  GUNS. 

The  contract  for  18  of  the  new  caliber  .30  10-baxrel  Oatling  guns,  to 
which  reference  was  made  in  the  last  annual  report,  has  been  completed. 

In  the  proof  of  these  guns  with  the  new  smokeless  powder  ammunition 
troable  was  experienced  from  the  escape  of  gas  through  punctured 
primers,  which  threw  the  extractor  out  of  place  and  temporarily  disabled 
tbegon.  This  was  remedied  by  providing  vents  for  the  escape  of  gas 
in  SQch  cases  without  injury  to  the  gun.  Beports  have  been  received 
of  occasional  failures  of  the  new  feed  strip  for  this  gun.  The  company 
cbums  these  failures  were  due  to  imperfections  in  their  manufacture. 
As  a  result  of  this  a  careful  inspection  of  the  feed  strips  fornished  by 
Qie  company  to  the  Department  has  been  instituted. 

Tests  of  a  2-barrel  machine  gun,  invented  by  G.  W.  Robertson,  have 

beoi  made  at  the  Springfield  Armory  with  as  yet  no  conclusive  results. 

The  gnu,  as  originally  tried,  was  fitted  with  .45-caliber  barrels.    The 

tests  already  made  have  been  unsatisfactory,  chiefly  on  account  of  the 

Doont.  which  failed  to  hold  the  gun  properly,  resulting  in  inaccurate 

shooting.    It  was  also  considered  too  heavy  for  any  military  service  to 

▼hich  the  gun  might  be  adapted.     A  light,  self-supx)orting  tripod 

moant,  intended  to  adapt  the  gun  for  easy  carriage  on  pack  animals, 

has  been  prepared  by  the  inventor.    The  gun  with  this  mount  and 

itted  with  barrels  of  .30  caliber  will  be  given  a  further  trial. 

A  2-barrel  Gardner  machine  gun  of  .303  caliber,  with  ammunition, 
w»  imported  by  the  English  makers,  and  at  their  request  a  trial  was 
undertaken  by  the  Department  at  the  Springfield  Armory.    Owing  to ' 
defects  in  the  ammunition  the  trial  was  suspended  and  the  gun  with- 
drawn by  the  company  for  other  uses. 

MAGAZIXE  RIFLK,   MODEL  1892,   CALIBER  .30. 

The  first  of  these  arms  was  completed  at  the  Springfield  Armory 
aboat  the  Ist  of  January  last.  By  June  1,  the  output  had  been  increased 
to  tiie  rate  of  40  rifles  per  day.  At  this  date  60  rifles  per  day  are  being 
produced  and  in  a  few  months  it  is  expected  to  advance  to  the  rate  of 
tt  rifles  per  day. 

Up  to  September  28,  2,950  of  the  new  magazine  rifles  had  been  manu- 
fketored*  Early  issues  of  single  rifles  were  made  to  the  military  head- 
qaarters,  the  governors  of  States,  and  to  the  military  service  schools, 
besides  a  special  issue  of  40  rifles  to  Fort  Sheridan,  111.,  and  issues  will 
now  be  made  to  the  regiments  in  the  regular  service.  Several  causes 
of  delay  in  the  issues  to  the  Army  have  occurred. 

A  sufficient  number  of  bayonet  scabbards  had  not  been  made 
flid  changes  were  found  necessary  in  the  sights  and  ramrods,  and 
inallx  when  it  was  beUeved  that  the  arms  were  ready  for  issue  it  was 
iband  that  rust  had  appeared  in  the  chamber.  All  of  these  difficulties 
have  been  remedied,  and  as  sufficient  scabbards  will  soon  be  completed 
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there  should  be  no  further  delay  in  issuing  the  arras  as  fabricated. 
Experience  has  not  yet  developed  all  the  difficulties  that  may  have  to 
be  considered  with  smokeless  powder.  The  formation  of  rust  in  the 
chamber  and  about  the  striker  when  gas  escapes  through  the  primer 
must  be  provided  for.  Soda  water  is  now  being  used  instead  of  sperm 
oil  for  removing  the  powder  residue,  after  which  the  bore  is  coated 
with  cosmoline  before  the  arm  is  packed. 

No  erosion,  so  far  produced  in  the  face  of  the  bolt,  has  been  found  to 
render  that  part  unserviceable.  To  enable  this  surface  to  better  resist 
erosive  aetion,  when  the  bolt  is  casehardened,  a  small  piece  of  potas- 
sium cyanide  is  placed  in  the  well  and  thus  the  hardness  of  the  front 
surface  is  increased. 

Some  of  the  rifles  that  have  been  issued  did  not  embody  the  latest 
changes  in  the  sights.  Complaints  have  been  received  that  the  sights 
were  not  graduated  for  range  shooting,  or  arranged  to  compensate  for 
drift,  and  besides  have  no  wind  gauge.  Opportunity  will  be  taken  to 
exchange  the  small  number  of  sights  having  any  defects  which  have 
been  already  sent  out  for  those  in  which  the  sight  has  been  corrected 
by  later  experiments  at  the  armory.  The  sight  notches  on  the  leaf  and 
slide  are  placed  to  the  left  of  the  axis  of  the  bore,  making  absolute  cor- 
rection for  drift  at  500  and  1,000  yards  and  approximate  correction  at 
other  ranges.  The  rear  sight,  for  reasons  explained  in  the  last  annual 
report,  is  not  provided  with  a  wind  gauge. 

Bayonet  scabbard, — The  pattern  of  bayonet  scabbard  previously 
adopted  is  a  body  of  steel  with  mouthpiece  aiid  two  springs  between 
which  the  bayonet  is  held;  an  open  hook  of  steel  riveted  to  a  boss  on 
the  body  serves  to  attach  the  scabbard  to  the  belt.  On  account  of 
the  weight  of  this  scabbard,  7  J  ounces,  repeated  trials  have  been  made 
and  are  still  in  progress  to  produce  a  scabbard  made  of  aluminum. 
Samples  of  sheet  aluminum,  alloyed  with  other  metals  to  obtain  stiff 
ness,  were  successfully  formed  with  the  same  machines  as  are  emi>loyed 
in  the  manufacture  of  the  steel  scabbard,  but  all  methods  tried  to 
produce  a  firm,  neat,  and  practicable  union  of  the  folded  edges  have 
failed.  Numerous  solders  exist  which  can  be  used  on  this  metal  by 
means  of  the  ordinary  soldering  iron,  but  that  method  is  not  suited  to 
this  particular  work.  Another  company  is  now  experimenting  with 
the  construction  of  a  scabbard  with  folded  edges;  this  gives  a  very 
attractive  looking  scabbard,  but  so  far  one  not  i)08sessing  sufficient 
stiffness. 

Steel  for  gun  barrels. — No  difficulty  has  been  met  in  securing  the 
quantity  of  steel  required  for  manufacture  under  the  established  stand- 
ard for  metal,  to  have  an  elastic  limit  of  not  less  than  G0,000  pounds 
with  tenacity  of  about  100,000  pounds,  and  elongation  of  15  to  20  per 
cent,  the  metal  to  be  homogeneous,  free  from  seams  or  hard  spots,  and 
capable  of  being  readily  worked  by  tools. 

Steel  now  in  use  is  furnished  by  two  firms.    The  qualities  slightly 
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exceed  the  reqairements  mentioned,  and  the  metal  has  been  quite  uni- 
form.   Continued  experiments  liave  been  made  with  samples  of  steel 
famished  by  other  manufacturers.    Twenty-two  sample  lots  in  all,  fur- 
nished by  different  manufacturers,  or  different  qualities  from  the  same 
mann&ctarery  have  been  tried.     Many  of  them  show  considerably 
higher  physical  qualities  than  the  standard  metal,  but  have  been  found 
to  work  with  difficulty  or  to  be  un suited  for  use  from  various  causes. 
Two  samples  of  the^e,  however,  have  been  selected  from  which  to  make 
barrels  for  proof  tests.    One  contains,  it  is  understood,  about  4  per 
cent  of  nickel.     The  tests  show  an  elastic  limit  of  70,000  pounds  and  a 
tHiarit^-  of  abodt  lfl6,000  pounds,  and  21  per  cent  elongation.    The  other 
i&  a  lot  of  ten  barrels  of  Swedish  steel.    The  tests  of  this  metal  show 
^,000  pounds  elastic  limit,  tenacity  of  about  113,000  pounds,  and  elon- 
gatioii  of  14  x>er  cent. 

The  report  of  the  principal  operations,  by  the  commanding  officer  of 
the  Springfield  Axniory,  is  appended: 

SMALL.  CALIBER  EIFLB  AMMUNITION. 

Tbe  regular  manufacture  of  service  ball  cartridge  ammunition  for 
the  JO-caliber  magazine  rifle,  model  1892,  using  a  smokeless  powder  of 
domestic  prodaction  (Peyton),  was  commenced  at  the  Frankford  Arse- 
baI  id  May  last,  and  up  to  the  end  of  June  about  200,000  rounds  had 
Wn  made  and  issued  or  placed  in  store.    A  quantity  of  this  ammuni- 
te  previously  made  for  use  by  the  different  magazine  gun  boards,  and 
iinr  the  extended  experiments  required  in  developing  the  ammunition 
ud  ID  the  proof  of  rifles  at  the  Sxmngfield  Armory,  was  charged  with 
die  several  varieties  of  foreign  powder,  Wetteren  and  Troisdorf,  pro- 
cured in  small  lots  before  the  receipt  of  the  domestic  powder  now  being 
ued. 

The  output  of  .30-caliber  rifle  ball  cartridges  is  now  at  the  rate  of 
S,liOO  per  day ,  which  will  be  increased  in  proportion  as  the  manufac- 
ture of  the. 45-caliber  Springfield  rifle  ammunition  can  be  discontinued 
and  the  needed  changes  of  machinery  and  plant  are  made.  The  fol- 
Wing  data  relate  to  the  .30-caliber  cartridge,  charged  with  Peyton 
pnrder: 

Cartridge  complete,  bottle-shaped;  weight  412  grains,  length  3.08  inches. 
Projectile,  crlindro-conical  shape  with  ogival  head  and  flat  base;  weight  220 
jcnina,  length  1.265  inches,  sectional  density  0.33;  jacket  materia^  cu pro-nickeled 
fieri:  filling  material,  hardened  lead  12.5  parts  tin  and  87.5  parts  lead. 

1,  weight  150  g^rains,  length  2.315  inches;  material,  cartridge  brass,  tinned. 
for  initial  velocity  of  2,000  feet  per  second,  43  grains  powder  (Peyton) ; 
srerage  gas  ptessnre,  33,000  pounds  per  square  inch. 

The  blank  and  gallery  practice  cartridges  adopted  for  the  30-caliber 
■igazide  rifle  are  briefly  described,  as  follows: 

The  blank  cartridge  is  adapted  for  loading  through  the  magazine. 
For  this  purpose  the  case  is  made  of  the  ordinary  cartridge  brass,  hol- 
low thronghoat,  and  has  the  outward  form  of  the  ball  cartridge  entire, 
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including  the  bullet.  This  is  necessary  in  order  thattlie  feed  mechan- 
ism may  operate  properly.  The  cartridge  is  sufficiently  firm  to  endure 
the  working  of  the  magazine  and  repeated  use  without  injury.  The 
point  is  divided  into  three  partd  by  open  cuts,  which  are  brought 
, together  and  formed  into  the  shape  of  the  ordinary  projectile  after  the 
loading  charge  has  been  inserted.  There  are  no  waijs,  or  other  sub- 
stance than  powder,  used  in  the  charge.  The  case  is  sealed  by  coating 
the  end  with  collodion  varnish. 

When  the  cartridge  is  flred  the  point  is  opened  under  the  pressure  of 
the  gas.  The  obturation  is  good.  The  cartridge  can  be  readily  extracted 
and  can  be  used  for  reloading.  As  it  is  found  that  the  fouling  from 
black  powder  used  in  these  cartridges  can  be  removed  from  the  bore 
without  difficulty,  the  .30-caliber  blank  cartridges  now  being  made  are 
charged  with  black  powder.  Experiments  made  in  firing  with  this  car- 
tridge against  paper  screens  at  a  distance  reduced  to  6  feet  showed  no 
perforation  larger  than  would  be  formed  by  a  single  grain  of  unburned 
powder.    At  20  feet  distance  no  marks  were  visible  on  the  screen. 

The  cartridge  case  for  gallery  practice  is  adapted  for  single  loading 
only.  The  exterior  dimensions  of  the  case  are  the  same  as  those  of 
the  regular  cartridge  case.  It  is  made  from  a  solid  rod  of  brass  and 
bored  to  small  diameter  to  receive  the  reduced  charge  of  black  powder 
and  hardened  lead  ball;  leaving  a  strong,  heavy  case  of  sufficient 
strength  in  itself  to  resist  the  force  of  discharge  without  expansion. 
Samples  of  these  cases  have  been  flred  108  times  at  Frankford  Arsenal 
without  resizing  and  remained  in  serviceable  condition.  Experiment 
having  shown  that  the  round  balls,  if  made  with  the  proportion  of  tin 
1  to  16  of  lead,  occasion  even  slightly  less  fouling  than  with  the  propor- 
tion of  1  to  10,  the  former  proportion  has  been  adopted. 

The  comparative  tests  of  .30  caliber  lubricated  and  nonlubricated 
bullets,  referred  to  in  the  last  annual  report,  resulted  as  then  stated  in 
finding  that  lubricant  is  not  required  for  a  bullet  with  german-silver 
jacket.  During  the  past  year  an  additional  1,000  rounds  has  been  fired 
from  each  of  the  rifles  N  and  O,  making  about  3,000  rounds  in  all  from 
each,  and  using  nonlubricated  bullets  with  jackets  of  german  silver 
and  of  cupro-nickeled  steel,  contemporaneous  experiments  having 
shown  the  superiority  of  the  latter  metal  for  bullet  covering  as  regards 
penetration  and  resistance  to  deformation.  This  last  series  of  the  tests 
resulted  favorably  for  the  steel  covering,  as  it  was  shown  that  there 
was  no  very  appreciable  falling  off  in  either  the  velocity  or  accuracy 
of  the  rifles  after  3,000  rounds,  and  the  rifle  using  the  cupro-nickeled 
steel  jacket  seems  to  have  held  its  own  a  little  better  than  the  other. 
Condensed  reports  of  the  series  of  experiments  with  these  rifles  are 
appended. 

During  these  tests  the  fact  was  elicited  that  with  the  .30  caliber  rifle 
flred  from  a  fixed  rest,  as  is  necessarily  done  in  such  cases,  the  B;Ccnracy 
of  fire  W£UB  materially  affected  by  vibrations  of  the  barrel,  and  it  waa 
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decided  to  nse  one  of  the  heavy  .30  calibre  pressure  barrels,  having  the 
samedimensionsof  bore  as  the  rifle,  for  additional  comparative  tests 
of  the  german  silver  and  cupro-nickeled  steel  bullet  coverings.  The 
remits  are  given  in  the  appended  report,  dated  at  the  Frankfort  Arse- 
nal, December  2,  1893.  The  velocity  with  the  cupro-nickeled  steel 
jacket  was  nniformly  superior,  and  the  mean  variations  were  much  in 
faTorof  this  jacket.  The  record  for  accuracy  also  favors  the  steel  cov- 
ering. 

A  comparison  of  the  accuracy  of  the  rifle  and  the  heavy  pressure  bar- 
rel, both  fired  from  fixed  rest,  is  shown  by  the  following.  The  record  is 
for  consolidated  targets  of  10  shots  each,  and  comprises  35  targets  for 
t\ie  beavy  barrel  and  50  targets  for  the  rifle  with  the  ordinary  barrel, 
dt  a  nrnge  of  500  yards : 


kttnition 

5««kbneitfld  ammanition 

Si4eO.  fas^KasM  ammiinition 

MUe  ^.  BoKiBbricafced  ammimitioii 


Circle 

Mean 

uf  8hot« 

vortical 

radiuB. 

deviation. 

Feet. 

Feet. 

U.358 

0.260 

0.381 

0.270 

1.18 

1.04 

1.06 

0.84 

The  cupro-nickeled  steel  is  made  in  sheets,  from  which  the  jacket  or 

covering  for  the  hardened  lead  filling  of  the  bullet  is  drawn,  in  about 

tbeaame  way  as  the  cartridge  case  is  made.    The  sheet  metal  is  rolled 

im  plates  of  steel,  overlaid  on  each  side  by  the  metal  alloy  of  copper 

ttd  nickeL     The  material  is  an  imported  product,  controlled  by  a 

<a|le  firm^  and  is,  moreover,  objectionable  on  account  of  cost.     Very 

promising  results  have  recently  been  obtained  with  a  sample  of  cupro- 

Biekel  alone  of  domestic  manufacture.    As  a  rule  this  metal,  although 

of  greater  first  cost,  is  easier  to  work  than  that  containing  the  steel, 

does  not  require  the  labor  and  expense  of  annealing,  and  gives  a  fin- 

Khed  bullet  somewhat  superior  in  appearance,  and  its  scrap  is  valuable, 

wlkilst  that  from  the  other  metal  is  worthless.     Experiments  will  be 

coDtinaed  with  jacket  metals  and  efibrt  made  to  find  some  suitable 

■aterial  of  domestic  production  and  reduced  cost. 

The  production  of  a  suitable  primer  for  the  .30  caliber  cartridge  using 
flM>keles8  powder  has  been  proven  a  continued  source  of  difficulty, 
BTolving  the  mixture  as  well  as  the  quantity  of  the  fulminate  required 
'  to  properly  ignite  different  varieties  of  powder.  Smokeless  powders 
:  axe,  as  a  rule,  more  difficult  to  ignite  than  the  black,  and  practice  lias 
'  led  to  a  considerable  increase  in  the  quantity  of  fulminate  composition 
.  «rer  that  used  in  the  .45  caliber  ammunition.  The  force  of  its  explosion 
:  B  correspondingly  increased,  and  causes  much  trouble  in  making  a  cup 
I  that  will  not  be  pierced  by  the  firing  pin  or  ruptured  and  allow  the 
I  Meape  of  gas  into  the  breech  mechanism.  Such  an  escape  of  gas  into 
:  file  breech  mechanism  produces  a  serious  effect  upon  the  face  of  the 
'  bolt  by  pitting  and  scoring  the  surface.  Experiments  show  that  dif- 
t)RD  94 2 
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ferent  primers  are  required  for  the  i)roper  ignition  of  different  varieties 
of  powder,  even  when  a  perceptible  hang-fire  is  not  produced,  and  the 
quantity  of  primer  composition  or  strength  of  the  primer  may  cause  a 
marked  variation  in  velocity  with  identical  charges  of  the  same  powder. 
Thus,  with  a  charge  of  36  grains  of  Wetteren  powder,  the  mean 
velocity  for  20  rounds,  using  0.25  grain  pellet,  was  1894  feet  per  sec- 
ond, as  compared  with  a  velocity  of  2,010  feet  per  se^*ond  using  O.oO 
grain  pellet  of  fuhninate  composition. 

The  machine-gun  trials  of  the  past  year  with  smokeless  powder 
ammunition  have  directed  special  attention  to  the  inconvenience  as 
well  as  the  danger  attendant  upon  hang-fires  which  have  been  not 
infrequent.  The  rapid  withdrawal  of  the  fired  cartridge  from  these  gnus 
renders  the  question  of  the  i>rimer  one  of  the  most  important  ones  now 
pending  in  regard  to  the  use  of  smokeless  powders  in  machine  guns. 

By  making  a  slight  change  in  the  head  space  of  the  rifle  in  connec- 
tion with  variations  in  the  primer  manufacture,  the  primers  now  made 
by  the  Department  are  fairly  satisfactory  for  the  .30-caliber  ritle,  but 
the  matter  of  primers  for  smokeless  powder  ammunition  for  the  service 
is  still  in  the  experimental  stage.  It  will  continue  to  be  actively 
investigated  until  a  satisfactory  conclusion  is  reached. 

Hehler  tubular  bullets. — Through  the  courtesy  of  Prof.  W.  Hebler, 
Kussnacht,  Switzerland,  the  Department  has  recently  been  enabled  to 
conduct  some  very  interesting  experiments  with  the  Hebler  tubular 
bullet  adapted  to  the  .30-caliber  magazine  rifle.  Eeports  of  these 
experiments  at  the  Frankford  Arsenal  by  Lieut.  Col.  Farley,  and  of 
certain  computed  trajectories  for  the  service,  and  tubular  bullets  by 
Lieut.  0.  L'H.  Euggles,  are  appended.  The  experiments  embrace  a 
number  of  projectiles  of  different  forms  and  construction,  but  refer- 
ence need  be  made  here  only  to  one  form  of  the  tubular  bullet  which 
was  made  pursuant  to  Prof.  Hebler's  suggestions,  and  shown  in  the 
following  figure  (tubular  bullet) : 

2>i&tt/ar  hullei  (about  5  HmeB  enlarged). 


->* 


The  bullet  weighs  104  grains  and  is  made  entirely  of  st^el,  except  the 
narrow,  copper,  rotating  band  around  the  middle.  The  sabot,  on  the 
rear  end,  is  made  of  vulcanized  fiber,  weighing  only  a  few  grains;  its 
only  purpose  is  to  seal  the  escape  of  gas  and  it  falls  away  from  the  pro- 
jectile after  leaving  the  muzzle  of  the  gun.    Prof.  Hebler  estimated  tfamt 
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With  a  bullet  of  this  form  and  construction  the  Initial  velocity  to  be 
obtained  in  the  ^0-caliber  rifle  would  be  about  3,000  feet  per  second,  with 
a  pressure  of  about  40,000  x>ounds  per  square  inch,  provided  perfect 
combustion  of  the  powder  be  secured  by  using  a  powder  of  properly  regu- 
lated size  of  grain.  The  results  actually  obtained  in  these  respects 
irere  secured  by  using  the  most  available  smokeless  ])owder  at  hand, 
Tiz,  an  initial  velocity  of  over  3,100  feet  per  second  with  a  pressure  of 
about  4^600  pounds  per  square  inch,  using  a  charge  of  42  grains  of 
Leonard  J  powder. 

The  first  exx>eriments  were  conducted  in  March,  1894.    The  firings 

were  made  from  the  heavy  .30-caliber  pressure  barrel  in  a  fixed  rest, 

iging  Wetteren  (1891)  powder  with  the  service  bullet,  and  Leonard  J 

powder  with  the  tubular  bullet.    The  results  for  velocity  and  accuracy 

at  500  yards  are  herewith : 


Wo^t-  of  tefieC ficrainH . 

W«i^  cf^vi^er  «liaree do . . . 

fnman  jper  niaare  incn poundH . 

Fcteotj.  in^nimiTtal  (53  feet  from  muszle) : 

Xoaterof  shots 

GrraCMt  ...> fe«t  jier  second. 

Jjemg* do... 

Mcua 1 do... 

AeeBTftrT  (tareet  1,491  feet) : 

X  BBiber  of  shotii 1 

Kad.  eire&e  of  ahot« feet . 

V«ieal  heigkt  from  cent^ of  impact  to  axis  of  bore,  prolonged do. . 


SorVi<:e  |  Tiibnlar 
bullet.    !    bullet. 


220  ](U 

H7  !  42 

38,500  i  46.0DU 

10  '  4 

2, 060  •  3, 058 

1,970  i  2,901 

2, 028  '  3,  000 

30  {  10 

0.35!!  I  1.31 

14.036  !  7.05 


The  results  deduced  from  this  series  of  experiments  applying  IngalPs 
fanDul£e,  by  tentative  processes,  for  the  ballistic  coefticient  of  the 
tabular  ballet  and  the  remaining  velocities  at  different  ranges,  etc., 
vere  such  as  to  lead  to  supplementary  trials  in  June,  1894,  wherein  the 
lei&aiimig  velocities  of  the  bullets,  at  a  range  of  1,450  feet,  were  actu- 
ally measured,  thus  afibrding  the  most  accurate  means  of  determining 
the  baUistic  coefficient  and  other  data  necessary  to  solve  the  trajectory 
of  the  bullet. 

In  these  trials,  unfortunately,  out  of  7  shots  for  velocities  with  the 
tabular  bullet  the  remaining  velocity  for  one  only  at  1,450  feet  was 
iibtaioed,  the  six  others  being  lost.  But  the  deductions  from  this  record 
ire  so  well  sustained  by  other  data  as  to  make  it  available  at  least  for 
ail  pcaetical  purposes.  The  following  table  contains  observed  and 
deduced  data  from  the  June  experiments,  together  with  that  computed 
for  the  trajectories  of  the  two  bullets  for  muzzle  velocities  assumed, 
viz,  2,000  feet  per  second  tor  the  service  and  3,000  feet  per  second  for 
the  tubular  bullet : 
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Service      Tubnb 
bullet.        bullet 


Observed  velocities,  mecin : 

Nuiiibfr  ol  ahota 

At  50  leet  from  nni/zU' feet  per  second . . 

At  1,450  feet  from  uv.i/zio do — 

Observed  accuracy,  l,4i)l  leet: 

Number  of  rslmts 

Radiusof  einlenfehots feet.. 

Vertical  height,  center  of  iiniiact  to  uxi.s  of  bore  prolongtnl,  cxirrectod feet . . 

Deduced : 

Value  of  ciK'ftUii  nt  of  reduction,  c 

Value  of  ball;«tii!c<H^ftirieiit,  (' 

Muzzle  velocity feet  per  Hecond . . 

Keinainiu^  velocities  at  ranges  of— 

1,041  leet  (500  meters) do. . . 

3,282  feet  ( l.Oi'O  nu'teia) do. . . . 

4,920  feet  (1.5(tO  mctirs) do 

6.5(il   feet  (2.1)<.'H  meters) do 

8,202  feet  (2,500  nietem) do. . . . 

Projectile  energy  at — 

Muzzle fot>t  pouudA. , 

1,500  feet do. . . 

Computed  tr^^jectorieH: 

As.mimed  muzzle  velocitioH feet  j>er  second . . 

Weight  of  bullet jjraius. . 

Diameter  of  bullet  (  V'  lY^-d-  ior  i ubular) inches. . 

Sectional  density 

Ran 5;e  for  maxinuim  ordinate  of  .'>.'.»  leet yards . , 

Bauge  for  maximum  ordiiiato  of  8  led do 


3 
1.983  1 

1,172; 

•  18  i 

0.75        j 

13. 96        j 

0.88583  ! 

0. 374      1 

2,021  ; 

1,101  '■ 
799  , 
617 
476 
368  j 

1,996  i 

G50  , 

2,000  i 
220  , 

.  308 
.  3313 
565  ! 
639 


3.C 
1,< 


2 
6 

0.55 

0.35 

3. 


1, 


.2 

.1 


Itange  truije<itones. 


500  yards: 

Service  bullet.. 

Tubular  bullet. 
1,000  ynrds: 

S<Mvic<^  bullet.. 

Tubular  bullet 
1,500  yards: 

S«>rviee  bullet.. 

Tubular  bullet. 


i    An-io  of   1 
!  projection.  ' 

.Vnule  of 
til  11. 

- .    t     II 

11  4")  41 
0  22  10 

Maximum 
ordinate. 

lifrmaiD 

vebH-ii; 

i         '    '      '• 

0  :u  31) 

U  15  22 

j 

IWt. 
4.15 

1.1!3 

It.te 
I 
1 

■         1  ?.:>  :  G 
0  52  'M 

2  44  49 

1  5U  30 

28.  54 
^   lo.89 

:)  IS  (HI 

2  M.S  IX)  , 

0  09  10 
4  :>i  21 

93.07 
67.33 

The  total  weight  of  iiibuhir  bullet  cartridge  is  29G  grains,  and 
the  service  cartridge  412  grains,  making  the  weight  of  100  of  ea 
about  4.25  and  5.9  pounds  resi)ectively. 

The  estimated  energy  of  free  recoil  for  the  .30-caliber  magazine  ri 
firing  the  two  bullets  is,  for  the  tubuhir  (5.73  foot-pounds,  and  for  1 
service  bullet  11.35  foot-pounds. 

Fired  into  well-seasoned  oak,  across  the  grain,  at  a  range  of  3  fe 
the  penetrations  are  7  inches  for  the  tubular  and  16.5  for  the  serv 
bullet.  This,  it  appears,  must  be  chieliy  attributed  to  deformation  a 
great  deflection  of  the  light  bullet  in  penetrating  the  bard  oak  with  v< 
high  velocity. 

The  tubular  bullet  is  at  a  marked  disadvantage  as  compared  with  1 
service  bullet  wi til  respect  to  accuracy ;  the  trials  are  too  limited,  howev 
todraw  a  definite  conclusion  on  this  point.  But,  contrary  to  antieipati< 
as  derived  from  reports  of  trials  made  elsewhere,  it  is  also  found 
suffer  greater  retardation  from  the  air  than  the  service  bullet,  since  t 
velocity  falls  off  more  rapidly.  The  velocities  of  the  two  bullets  tecoi 
equal  at  about  2,700  yards.  The  projectile  energies  and  the  penefe 
tive  power  of  the  two  become  equal  at  about  450  yards;  short  of  tl 
distance  the  penetration  of  the  tubular  bullet  should  bo  greater,  and 
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longer  ranges  should  be  less  (with  a  diuiiiiisliiug  ratio)  than  that  of 
the  sen  ice  bnllet. 

TheU^^ht  weight  of  this  tubular  bullet  makes  itdoubtfulif  the  shock 
voM  be  sufficient  for  military  use.  The  advantages  which  may  be 
(Imied  for  it  are:  Weight  of  cartridge,  as  euabling  an  increase  of 
ak»nt  40  per  cent  in  the  nun>ber  carried  per  man ;  and  flatness  of  trji- 
jeftory,  with  its  accompanying  increase  of  danger  space;  a  material 
iicrease  of  range  for  the  same  elevation,  or,  conversely,  a  diminished 
height  of  rear  sight  needed  to  attain  useful  ranges.  And  it  is  proba- 
ble that,  inclndiu;;^  the  important  question  of  powder  pressure,  these 
idrantages  can  -be  secured  better  with  a  tubular  (quasi  sub-caliber) 
bullet  than  mth  a  solid  bullet  of  smaller  caliber  and  equal  weight,  since 
tbe  powder  pi-essure  must  be  increased  as  the  caliber  is  diminished. 

From  this  it  follows  that  it  would  be  more  desirable  to  use  a  tubular 
bnUet  of  reciaisite  weight  for  hitting  eft'ect,  even  taking  a  larger  cali- 
b^than  ^,  if  found  expedient,  than  to  use  a  smaller  caliber  with  solid 
bnlleL  in  order  to  derive  equal  advantages  in  flatness  of  trajectory, 
etc,  range,  and  weight  of  ammunition. 

RELOADING  AMMUNITION   FOR   TARGET   PRACTICE. 

Jt  has  been  decided  ^not  to  have  the  new  caliber  .30  cartridges 
reloaded  by  troops  for  target  juactice  at  posts,  and  instead  of  this  to 
btre  empty  tired  shells  returned  to  the  cartridge  factory  at  Frankford 
Anenal,  to  be  reloaded  there,  and  to  credit  the  company  commanders 
« their  allowance  for  target  practice  witli  the  value  of  all  such  tired 
aWIs  returned.  The  preparation  of  suitable  reloading  tools  for  this 
SDall  caliber  would  present  unusual,  perhaps  ijisurmountable,  diifi- 
ealties. 

Further,  it  is  doubtful  whether  reloading  ammunition,  with  the  black 
powder  even,  by  troops,  has  proved  economical  for  the  service.  The 
objections  to  the  system  have  been,  the  cost  of  reloading  tools;  much 
imperfect  ammunition;  the  injury  to  rifles  from  sand,  grit,  and  imper- 
fect cartritlges ;  having  in  the  hands  of  troops  two  kinds  of  ammunition, 
tiiatig,  reloading  and  new;  the  time  consume<l  by  the  soldier  in  reload- 
fag,  wbi<*h  is  required  for  other  duties;  and  the  great  difliculty  and 
ttpense  frequently  incurred  in  transporting  powder  for  reloading  pur- 
pcMes  to  the  posts.  It  is  estimated  that  the  losses  resulting  from  all 
these  sources  are  more  than  e(piivalent  to  the.  expense  of  returning  the 
onpty  cases  to  the  cartridge  fa<;tory  for  reloading  i)uri)oses.  The 
ex]iense  of  returning  the  reloaded  ammunition  to  troops  should  cer- 
luidy  be  less  than  the  cost  of  transporting  the  loose  powder,  bullets, 
friniers,  and  the  reloading  tools.  The  critical  expert  inspection  and 
tests  of  fired  cases  at  the  factory  before  reloading  th(Mn  will  make  them 
Hk  same  sls  new  ammunition,  with  the  one  resulting  condition,  viz, 
tiiat  the  shells  of  such  new  ammunition  will  in  no  case  be  used  more 
tban  once  before  they  are  again  returned  to  the  factory. 
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SMOKELESS  POWDER  FOR   S1WAL.L  ARMS. 

Contracts  were  made  with  the  California  Powder  Works  (Peyton), 
and  the  Lecmard  Smokeless  Powder  Company,  of  New  York,  in  Decem- 
ber last,  each  for  5,000  x)ounds  of  smokeless  ])Owder  for .  the  .30-caliber 
magazine  rifle.    The  Peyton  powder  was  delivered  in  good  season,  and 
in  August  of  this  year,  under  the  provisions  of  contract,  an  additional 
order   for  10,000  pounds  of  the  same  powder  was  placed  with  that 
company.    The  Leonard  powder,  owing  to  difficulties  encountered  in 
the  manufacture  to  meet  the  speciflc.ation  of  the  Department,  has  not 
as  yet  been  delivered.    With  the  sources  of  supply  now  available, 
however,  the  Department  is  in  position  to  procure  needed  supplies  of 
smokeless  powder  of  domestic  manufactui*efor  ammunition  for  the  new 
magazine  rifle. 

About  twentyrfive  varieties  of  small-arms  smokeless  powder  have 
been  received  at  the  Frankford  Arsenal  and  subjected  to  various  tests, 
the  more  important  of  whicli  are  given  in  the  appended  reports  from 
that  arsenal.  The  arrangements  for  testing  powder  have  been  well 
systematized;  and  whilst  further  development,  particularly  in  the  labo- 
ratory tests,  is  constantly  kept  in  view,  each  variety  of  powder  can  be 
subjected  to  tests  well  suited  to  determine  its  utility  for  the  militaiy 
service,  preliminary  to  the  continued  test  for  keeping  qualities  in 
actual  service. 

The  ordinary  ballistic  tests  of  a  powder  comprise  firings  for  velocity 
and  pressure,  particularly  with  reference  to  uniformity.  The  required 
muzzle  velocity  for  .SOcaliber  magazine  rifle  is  2,000  feet  per  second,  on 
which  is  allowed  a  mean  variation  of  20  feet  per  second  in  twenty  consec- 
utive rounds.  The  maximum  pressure,  as  measured  in  ten  consecutive 
rounds,  is  limited  to  38,000  ])ounds  per  square  inch. 

In  the  special  tests,  samples  of  the  powder  before  being  loaded  into 
cartridge  cases  for  firing  are  exposed,  one  freely  to  the  atmosphere,  and 
another  first  to  excessive  moisture  and  afterwards  to  the  atmosphere. 
Separate  samples  and  lots  of  loaded  cartridges,  before  firing,  are  also 
subjected  to  heat,  to  moisture  alone,  and  to  cold.  The  cold  exposure 
comprises  four  periods  of  six  hours  each  in  a  temperature  of  about  — 40^ 
P.  Under  these  tests  the  velocity  is  allowed  to  vary  100  feet  per  second 
from  the  standard  previously  determined,  with  a  mean  variation  of  30 
feet  per  second,  and  the  limit  of  maximum  pressure  is  raised  to  45,000 
pounds. 

The  stability  test,  which  has  been  found  quite  reliable  in  determining 
the  keeping  qualities  of  smokeless  powder  so  far  as  present  experience 
Indicates,  consists  in  exposing  one  gram  of  powder  to  a  temperature 
of  150^  p.  in  a  closed  test  tube  containing  a  piece  of  ]>otassium  iodide 
starch  paper.  The  test  is  considered  satisfactory  if  no  discoloration  of 
the  paper  is  shown  before  at  least  fifteen  minutes  exposure.  Other 
tests  relate  to  the  corrosive  eflcct  of  the  powder  on  steel  and  car- 
tridge metal,  the  residue  left  in  the  bore  of  the  rifle  on  firing,  facil- 
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ity  of  machine  loading,  aud  tbe  determination  of  the  specific  gravity, 

^nmetric  density,  granulation,  residue  frora  flashing,  temperature 

of  j^'tion^  and  heating  effect  on  the  rifle  barrel  during  rapid  fire. 

The  heating  of  the  barrel  is  determined  by  a  maximum  thermometer 

Jorered  into  the  bore  and  suspended  by  a  wire,  about  the  position 

oaapied  by  the  bullet  in  the  loaded  cartridge,  the  breech  being  closed 

ttdthe  muzzle  stopped  with  a  cork.    The  temperature  is  taken  after 

25  rounds  fired  in  about  one  minute.     Firing  25  rounds  of  Peyton 

powder  in  64.5  seconds  increased  the  temperature  of  the  bore  107^  p., 

or  from  89^  to  196o. 

Tests  for  the  tenaperature  of  ignition  of  Peyton  powder  gave  the  fol- 
loving  results : 
At  285^  to  2S9^  F.  the  substance  boiled,  but  did  not  explode. 
At  about  2d3o  F.  it  exploded  after  fifty-eight  seconds. 
At  338^  F.,  after  twenty  four  secouds. 
At  3&2P  F^  after  fourteen  seconds. 
All  the  grains  boiled  up  a  few  seconds  before  exploding. 
Setecting  Peyton  and  Leonard  powders  as  representatives  of  the 
ciags  oontaining  nitroglycerin  as  an  ingredient,  and  Troisdorf,  Wet- 
teren  (1893),  Walsrode,  and  Rifleite,  all  of  foreign  manufacture,  as 
representative  gun-cotton  powders,  tests  were  made  for  sun  exposure, 
for  corrosive  action  when  flashed  on  polished  steel  plates,  and  for  action 
rftke  powder  simply  laid  on  plates  of  cartridge  metal  and  stored  in 
tbe  dark  for  about  nine  months. 

The  sun  exjiosure  was  continued  day  and  night  for  a  period  of  fifty- 

aiidays  during  the  winter  season.    The  samples  were  placed  in  shal- 

Jmr  trayH  with  glass  bottom,  and  protected  from  the  weather  by  means 

o(  a  sheet  of  glass.    The  nitroglycerin  powders  gave  most  loss  of 

vei^t  and  showed  the  greatest  exudation  and  change  of  color  and 

eonstitation  of  grain.    With  the  best  samples,  however,  the  changes  in 

T^ocity,  stability,  and  temperature  of  ignition  compared  favorably  with 

tbe  nonnitroglycerin  or  gun-cotton  powders.    On  the  other  hand  the 

conclasion  reached  from  the  corrosive  effect  shown  on  steel  plates  was 

tiiat  when  burned  in  the  air  the  gun-cotton  powders  had  most  effect  on 

Mee]^  and  this  was  more  noticeable  when  the  flashed  residue  was 

allowed  to  remain  for  some  time  undisturbed. 

The  apx>ended  reports  from  Frankford  Arsenal  contain  the  results  of 

tests  of  samples  of  Peyton  and  Leonard  powders,  subnLitted  in  advance 

j  «f  tbe  award  of  contracts  to  these  companies,  and  of  the  Peyton  con- 

i  tract  i)owder;  also  of  samples  of  Troisdorf  and  of  Walsrode  powder  for 

I  tibe  ;50-caIiber  magazine  rifle,  and  samples  of  Walsrode  and  Bifleite  pow- 

f   fe  for  the  .45-caliber  Springfield  rifle.    With  regard  to  the  .45-caliber 

f  lifle  no  results  have  yet  been  obtained  with  smokeless  powder  showing 

I    Barked  superiority  over  black  powder,  or  such  as  will  warrant  the  sub- 

irdtution  of  smokeless  for  black  powder  in  ammunition  for  the  .45-caliber 

s^pringfiefd  riOe, 
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Samples  of  .30-caliber  smokeless  powder,  presented  by  Albert  Smithi 
of  l^ew  York,  and  H.  P.  Weidig,  of  Ne\^ark,  N,  J.,  have  been  tested 
without  conclusive  results.  The  Weidig  powder  is  claimed  to  be  pure 
cellulose  treated  in  a  peculiar  way. 

Promising  results  were  obtained  with  small  samples  of  .30-caliber 
smokeless  powder  presented  by  the  Giant  Powder  Company,  of  Califor- 
nia, and  tested  at  Benicia  Arsenal,  as  shown  by  the  following: 


Powder. 


Date. 


°'.?!S.°'hVeiBbt. 


June  I.'i,  ISDl. 


A 

B 

AA 


Rounds 
fired. 


Velocity. 


Mean. 


Orains. 
45 
43 
37 


No. 


Variation. 


Prcsrare  , , 

per  ^ 

aquari'  y 

inch.  \ 


Ft.tef. 
2, 145 
2,120 
2.084 


FLtec. 

5.5 
0.0 

3a.  0 

roundi. 
39.25fl 

as,;:* 

41.500 

The  Oiaut  Company's  powder  has  not  been  made  in  quantity  or,  so 
far  as  known,  subjected  to  tests  for  stjibility  or  keepiug  (imilities. 

With  the  shipment  of  smokeless  cannon  powder  to  Philadelphia  (July 
24, 1893),  from  the  Cologne-Kottweil  Powder  Works,  there  Wiis  received 
a  lot  of  30  kilos  invoiced  as  ''  Smokeless  powder  for  small-bore  rifles, 
0.303  caliber,"  which  is  presented  by  the  director  of  the  works,  Mr. 
Beidemann.  This  powder  is  said  to  contain  no  nitroglycerin  and  is 
claimed  to  possess  in  a  remarkable  degree  the  property  of  not  wearing 
tbe  bore  of  rifle  in  firing.  Data  is  presented  to  show  that  the  accui^acy 
of  tire  from  a  German  military  rifle  was  not  materially  lowered  after 
firing  10,000  rounds.  Early  opportunity  will  be  taken  to  test  the  effi- 
ciency of  this  powder  in  the  .3  '-caliber  magazine  rifle,  model  1892. 

ARMAMENT   OF  FORTIFICATIONS,  ETC. 

Cannon  powders. 

The  difficulties  and  delays  experienced  in  obtaining  suitable  powders 
for  the  test  of  type-guns  and  for  issue  to  the  service,  as  noted  in  my 
Inst  report,  made  it  expedient  to,  station  an  ordnance  officer  at  the 
powder  works,  who  by  his  technical  acquirements  would  be  able  to 
render  assistance  to  the  manufacturer  in  the  investigation  and  develop- 
n»ent  of  powders. 

Lieut,  (now  Captain)  S.  E.  Stuart,  Ordnance  Department,  was  selected 
for  this  duty  and  sent  to  the  works  of  the  Messrs.  Du  Pont  &  Co.,  near 
Wilmington,  Del.,  early  in  the  present  calendar  year. 

lie  is  charged  not  only  with  the  supervision  of  the  manufacture  of 
powders  for  the  service,  but  is  particularly  directed  to  seek  to  further 
the  development  of  brown  powders  for  sea-coast  guns  and  smokeless 
powders  for  all  classes  of  guns  and  firearms. 

To  facilitate  the  prosecution  of  his  duties  the  Department  furnished 
him  with  a  3.2inch  B.  L.  field  gun  and  an  8-inch  B.  L.  rifle  mounted 
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irriagea,  with  an  outfit  oiF  projectiles  and  instruments  for  deter- 
g  pressores  and  velocities.  The  Du  Pont  Powder  Company  has 
I  part  provided  grounds  for  proof  ranges,  with  j^latforms,  butts, 
s,  houses,  etc.,  for  the  installation  of  the  guns.  Tlie  3.2iuch 
•an  has  been  now  used  since  last  May  in  making  manufacturers' 
f  black  and  smokeless  powders.  The  installation  of  the Sinch 
more  recent  and  is  not  yet  complete,  as  the  chronographs  have 
yet  been  received.  Temporary  use,  however,  can  be  made  of 
Bents  belonging  to  the  company  and  the  gun  will  now  be  used 
ing  samples. 

Keld  gtin  is  located  at  the  works  and  the  d-inch  gun  at  Spring- 
»tiony  Pa.,  on  the  line  of  the  Wilmington  and  Northern  Bail- 
ompany,  about  45  miles  from  the  works.  This  distance,  though 
^  of  inconvenience,  will  not  seriously  retard  the  manufacturing 
rhieh  should  be  made.  A  nearer  location  for  the  firing  ground, 
fieoe  of  this  caliber,  was  not  available. 

great  advantage  of  having  an  ordnance  officer  constantly  on 
It  the  j>owder  works,  and  working  in  conjunction  with  the  inves- 
ts and  tests  at  the  new  chemical  powder  laboratory  at  the  Frank- 
rsenal,  are  already  so  apparent  that  we  are  warranted  in  believ- 
It  important  improvements  in  our  military  powders,  which  is  of 
mnt  importance,  may  result  irom  this  plan.  Most  of  the  reports 
officer  are  more  or  less  confidential  in  their  nature,  and  can  not 
bed  from,  and  are  valuable. 

leless  powders. — Since  the  date  of  my  last  annual  report  the  only 
r  smokeless  powder,  except  two  rounds  with  German  smokeless 
^  fired  from  the  Sinch  B.  L.  rifie,  have  been  made  with  samples 
ed  by  the  Leonard  Smokeless  Powder  Company,  with  the  object 
srving  the  effect  produced  by  changing  the  proportion  of  the 
ents  and  the  size  and  form  of  the  grain. 

5  of  the  more  important  results  obtained  with  this  powder  are 
owing:  ^ 

5-inch  Brown  »egmental  wire-wound  gun. 


er,kind. 


BDokeieiM. 


!  Niiui- 
ber  of 
roands. 


1 
I 
1 

1 
1 
1 


1 
1 
1 


^fj;jp««ar.. 


2,6ff3 
3, 128 
3,024 

2,893 
3,110 
2.977 


2,701  I 
3,015  I 
3, 130  i 


Pound*. 
34, 707 
5:i,&00 
40,170 

49,795 
62.934 
48,832 


35,200 
48.111 
56.043 


Bemarka. 


Ked  ])owder.  Kodn  40  inches 
loni;,  0.75  inchett  diameter. 
N.  0.  Ruby. 

C.  A.  Containin'?  an  excenn 
gun  cotton.  Rnby.  Rod»40 
iuciiea  long,  0.75  inches  di- 
ameter. 

\  Rnby  X  7  Exptl.,  with  re- 
i     duced  amonut  linseed  oil. 
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S.S'ineh  B,  L.  rifle,  Thriggg'Schr^eder. 


Powder,  kind. 

Num- 
ber of 
rounds. 

Charge. 

Projec- 
tileu 

Miunle 
velocity. 

Preasure. 

Komarka. 

Leonard  sraokeleftii  . . 
Do 

1 

1 

Pounds. 
1ft 

2 

! 

Pound*.  1 

13,",[        1,830 

13A'         1. 937 

Pounds. 

18.250 

24,400 

)Kxptl.  powder   No.  8:    nat- 
>     ural  color;  /g  inch  diame- 
. )     ter,  tubular. 

• 

1 

O'pounder  Driggs-Sckroeder  rapid-fire  gun. 


Leonard  siiiokelesM 
Do 


Do. 
Do. 


1 


1% 


1» 


6 

6 
6 


9  oift    5  Below 
^' ""*  \\     9. 000 

n  ojo  I  5  Below 
4,  ZA^i  I  J   24, 000 


2. 575 
2.575 


33,250 
33.492 


Xatuml  «olor;  cyliDdrieal: 
10  25  iuches  loug;  0.36 
inchea  diameter. 


Tlie  above  results,  though  in  some  instances  quite  irregular,  show 
high  ballistic  qualities.  It  is  understood  that  the  Leonard  Powder 
Company  is  endeavoring  to  respond  to  the  demand  for  a  smokeless 
powder  with  a  reduced  proportion  of  nitroglycerin. 

The  tests  made  with  the  German  smokeless  jKiwder  were  for  the  pur- 
pose of  determining  the  eifect  of  long  storage  in  hermetically  sealed 
cases.    Two  rounds  were  fired  in  the  8-iuch  B.  L.  rifle  as  follows: 

S-inch  B.  L,  rifie,  ateel  model  ISSS^  IVatervliet  AraenaL 


Powder,  kind.  i      of      j  Charge.  ;    .J.Jf!:.     '  ..'!ML"V    Pressure.'      Remarks. 

roundH.' 


jectiltt.   ,  velocity. 


German  smokelean 
Do 


1 

1  i 


Pound*.     Pound*. 
45  ,        300 


4G 


302,'^ 


:  Pounds, 
l,m»  '      30.945  :  Rifle  No.  9. 
2,018  i      31,770  I  Rifle  No.  II. 


The  results,  compared  with  those  noted  in  my  report  for  1889,  indi- 
cate that  this  i)owder,  when  stored  as  described,  can  be  kept  for  a  period 
of  nearly  three  years  without  material  deterioration. 

Samples  of  smokeless  powder  have  been  recently  received  at  the 
Sandy  Hook  Proving  Ground  from  the  Walsrode  Smokeless  Powder 
Company,  of  New  York,  for  field  guns,  and  from  the  Cologne  Kotweill 
Powder  manufacturers  for  8  and  12  inch  B,  L.  rifles.  These  powders 
have  not  as  yet  been  tested. 

In  addition  to  the  steps  taken  by  the  Department  for  the  particular 
development  of  smokeless  powders  and  explosives  on  the  Pacific  coast, 
by  trials  made  at  the  Benicia  Arsenal,  proposals  have  been  invited 
from  this  office  to  procure  samples  of  smokeless  jiowder  for  field,  siege, 
and  sea  coast  guns  for  trial  at  the  Sandy  Hook  Proving  Ground.  The 
specifications  are  annexed  in  an  appendix  to  this  report.  The 
specifications  for  3.2- inch  field-gun  powder  require  an  initial  velocity 
of  1,450  feet  per  second  withaprojectile  weighingl6.5 pounds  audapres- 
sure  not  exceeding  30,000  pounds  per  square  inch.  The  experiments 
with  this  powder,  now  in  course,  have  for  their  object  the  selection  of 
a  smokeless  powder  for  the  service  of  this  gun  and;  concurrently,  to 
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detenniiie  themiitable  capacity  of  cartridge  case  for  fixed  ammnnition. 
Tbe  8pecifieationa  for  the  larger  guns  require  the  following  ballistic 
qnalitiea: 

5-iDdi  siege  guD:  Initial  velocity  about  1,830  feet  per  second  and  pres- 
sore  not  greater  than  31,300  pounds  x>6r  square  inch. 

7-inch  ai^^  howitzer :  Initial  velocity  about  1,085  feet  per  second  and 
preasore  not  greater  than  26,880  pounds  per  square  inch. 

8>inch  seaeoast  gnu :  Initial  velocity  not  less  than  2,000feet  per  second 
aad  pressure  not  greater  than  33,600  pounds  per  square  inch. 

lOindi  seaooast  gun:  Initial  velocity  not  less  than  2,025  feet  per  sec- 
ond and  pressure  not  greater  than  33,600  pounds  per  square  inch. 

For  seacoaafc  guns  the  highest  attainable  velocities  within  allowable 
^ta  of  pressure  and  erosion  are  desired. 

For  tbesie^e  pieces  it  is  not  deemed  desirable  to  increase  the  veloci- 
ties above  the  standard  for  black  XK>wder,  and  improvement  in  ballistic 
effeetsistobe  sought  principally  in  the  reduction  of  the  weight  of 
powder  charge. 

In  negotiating  for  these  powders  the  Department  has  received  bids 
fiom  the  California  Powder  Works,  Du  Pont  de  Nemours  &  Co.,  the 
Leonard  Smokeless  Powder  Company,  and  the  Maxim  Powder  and 
Torpedo  Company.  Owing  to  the  limited  amount  of  funds  available 
for  the  guns  of  larger  caliber,  awards  have  been  made  only  for  powder 
fiar  theS-ineh  seacoast  gun;  and  in  order  that  the  best  competitive 
Rsohs  may  be  obtained,  each  of  the  above-named  firms  has  been  given 
aa  order  to  furnish  sufficient  powder  for  about  ten  full  charges  for  this 


caliber  of  gun. 


SEACOA.ST   GUNS. 


BatlitUe  progress  b^^  been  made  during  the  past  year  in  the  test  of 
tiiety{>e  10-incli  and  11-inch  B.  L.  rifles,  owing  to  the  failure  of  the 
nannfiacturers  to  produce  brown  powder  of  a  suitable  quality.  The 
10- inch  B.  L.  rifle  has  been  fired  in  all  217  rounds,  and  the  12-inch  rifle 
111  rounds  to  date.  It  is  expected,  however,  that  the  tests  will  be 
eomideted  during  the  coming  year,  as  more  uniform  results  are  already 
iKtng  obtained  with  the  sample  lots  of  brown  powder  furnished  for 
Ike  10-inch  gun,  and  it  is  hoped  that  a  similar  improvement  will  be 
Hade  in  the  brown  powder  for  the  12-inch  B.  L.  rifle. 

The  8-inch  B.  L.  rifle  manufactured  at  Watervliet  Arsenal  has  been 
fired  319  rouada*  This  gun  and  the  type  10-inch  B.  L.  gun  show  more 
or  leas  erosion  of  the  bore  and  chamber  and  the  rifling  is  so  much  worn 
down  at  the  commencement  of  the  forcing  cone,  where  it  is  of  reduced 
depth,  that  the  projectile  is  no  longer  retained  in  its  original  loading 
position^  and  the  accuracy  of  fire  of  this  piece,  though  still  good,  is 
lot  up  to  the  high  standard  attained  when  the  gun  was  comparatively 
It  is  proposed  to  enlarge  slightly  the  rotating  band  on  the  pro- 
in  order  to  stop  the  projectile  at  its  original  loading  position 
and  restore,  if  practicable,  the  accuracy  of  fire. 
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The  number  of  guns  manufactured  at  the  Army  Gun  Factory  dnringr 
the  past  year  has  not  been  as  great  as  the  maximum  capacity  of 
the  gun  ftkctory,  owing  to  the  limited  funds  available  for  manufacture. 
A  number  of  improvements  have  been  introduced  in  the  processes  of 
manufacture  during  the  past  year,  with  the  view  of  obtaining  greater 
accuracy  in  the  work  and  ihore  particularly  a  certain  interchangeabil 
ity  of  the  several  parts  of  the  breech  mechanism  of  guns  of  the  same 
caliber.    Especial  attention  has  been  given  to  the  very  accurate  thread- 
ing of  breechblocks,  breech  bushings  and  their  recesses,  and  to  the 
preparation  of  a  complete  and  accurate  set  of  templets  and  gauges  for 
this  work.     Pending  the  preparation  of  these  templets  and  gauges  the 
work  on  the  breechblocks,  breech  bustlings,  etc.,  has  been  suspended. 
This  suspension  has  caused  a  temporary  falling  off  in  the  number  of 
completed  guns  during  the  year,  but  the  improvements  that  have  been 
made  in  the  machinery  and  in  the  methods  of  manufacture  will  permit 
of  making  good,  at  an  early  date,  the  scheduled  output,  and  even  of 
exceeding  it,  if  the  funds  for  manufacture  arc  available.    A  summary 
of  the  work  completed  and  that  in  progress  at  the  beginning  and  the 
end  of  the  year  is  given  in  the  following  table: 


Umlcr  con-       ('omi)l€'t«Ml       l'»»*l»'r  con- 
Kind  and  caliber  of  rauiio^i.  Mtni«'ti«»u     !  t"      '     ,o„,        stnx  lion 

J;iuo  :J0,  1893.,  '^  ""'••^^''  l^-'^-,  June  :uJ,  \^i. 


11  i  6 

n  I  11 


8-inch  n.L.  rifle,  servico '  12 

10-iDcIi  B.  L.  rifle,  ^.orvice [  11 

10-inch  B.  L.  riflo.  Crosier  wiro-woinid,  experimental |  1  '  11 

12-inch  B.L.nflo,  service Ci                      0|                       7 

12-inch  B.L.  mortar.  8t«el  service i  2'                      1'                       6 


All  the  cannon  noted  as  in  progress  of  construction  are  well  advanced 
towards  completion,  the  remaining  work  on  many  of  them  being  only 
the  threading,  which  has  been  delayed.  It  is  expected  that  nearly  all 
will  be  completed  by  the  end  of  the  present  calendar  year,  so  that  the 
output  at  that  time  will  conform  very  closelj*^  to  the  schedule  of  required 
output.  There  will  then  have  been  completed  at  the  gun  iiietory  siuce 
the  beginning  of  operations  thirty  8-inch  B.  L.  rifles,  thirty-five  10-iuch 
B.  L.  rifles,  fifteen  12-inch  B.  L.  rifles,  eight  12-inch  B.  L.  mortars,  steel, 
exclusive  of  work  on  several  wire  guns  of  10-inch  caliber  and  a  large 
number  of  field  and  siege  guns,  howitzers,  and  mortars. 

The  contract  with  the  West  Point  Foundry  Company  for  finishing 
and  assembling  eleven  8-inch  guns  from  forgings  supplied  by  the 
Department  was  completed  in  December,  1893.  Under  the  one-hundred- 
gun  contract  with  the  Bethlehem  Iron  Company  for  supplying  the 
Department  with  twenty-five  8-inch,  fifty  10-inch,  and  twenty-five 
12-inch  guns,  work  is  progressing  satisfactorily.  Ten  8-inch  guns  are 
under  manufacture  and  a  number  of  them  are  well  along  toward  com- 
pletion. A  number  of  tubes  and  jackets  and  hoops  for  10-inch  guns 
have  also  been  made.  The  company  expects  to  make  earlier  deliveries 
than  required  by  the  terms  of  its  contract. 
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The  snin  of  $250,000  is  appropriated  by  the  fortiti cations  act  of 
Anguat  Ij  1894,  for  the  further  purchase  of  gun  forgings,  and  bids  have 
aecordiDgly  been  invited  for  five  sets  of  8- inch,  five  sets  of  lO-inch,  and 
tiro  sets  of  12  inch  gun  forgings. 

EXPERIMENTAL   GUNS. 

Tlif  Brown  5'\nch  seg^nentnl  wire  gun, — The  test  of  this  gun  was  corn- 
fed  during  the  past  year,  the  total  number  of  rounds  fired  being 
.  After  the  one  hundred  and  ninety- second  round,  which  was  with 
liar«^  of  36  pounds  of  brown  prismatic  powder  giving  recorded 
ssures  of  50,956  and  48,450  i)0und8  i)er  square  inch  respectively  in 
two  gauges  used,  two  large  cracks  were  discovered  in  the  lining 
e.  Tlie  upper  crack  was  about  one-fourth  of  an  inch  wide  at  its 
lest  p4irt  ami  the  lower  one  slightly  narrower.  A  considerable 
Hjtity  of  gas  escaped  from  the  outside  under  the  front  edge  of  the 
iBiiiou  tube  which  had  presumably  passed  through  the  staves  and 
re  wrapping  of  the  gun.  The  joints  between  the  staves  in  the 
loie  aulined  (forward)  portion  of  the  gun  were  distinctly  marked, 
e  <nifl  being  thus  rendered  unserviceable,  the  test  was  suspended 
\  permissiou  given  the  company  to  remove  it  for  dismantling.  It 
\  foond  upon  removing  the  jacket  that  one  of  the  segments  had 
ted  at  about  .'34^  inches  from  tlie  breech.  The  escaping  gas  had 
the  wires  at  this  point,  leaving  an  opening  about  one-eighth  of  an 
1  wide — the  full  width  of  a  segment — from  lining  tube  to  the  space 
ween  wires  and  jacket.  The  escape  of  gas  was  thus  accounted  for. 
he  bore  was  considerably  eroded  and  scored,  but  the  segments, 
h  the  one  exception,  were  inta<it.  From  the  appearance  of  the 
ken  segment  it  seems  probable  that  rupture  had  taken  place  some- 
e  before  the  discovery  of  the  escape  of  gas,  but  how  long  before  there 
•e  no  means  of  determining. 

'he  records  of  firing  show  that  the  gun  was  subjected  to  the  follow- 
average  pressures,  viz : 

45  roiimlM  with  presHiires  between  30,000  and  40,000  pounds  per  sqnare  inch. 
51  Fouiicls  with  pressuTes  between  40,000  and  50,000  pounds  per  square  inch. 
43  rounds  with  i>ressure3  between  50,000  and  60,000  pounds  per  square  inch. 
2  rounds  with  pressures  between  60,000  and  65,000  pounds  per  square  inch. 
1  round  with  a  pressure  of  65,000  pounds  per  square  inch. 
1  rtmnd  with  a  pressure  of  65,410  pounds  per  square  inch. 
I  round  with  a  pressure  of  76,500  pounds  per  square  inch. 
1  round  with  a  pressure  of  82,850  pouuds  per  square  inch. 

>oiue  of  the  higher  pressures  may  undoubtedly  be  referred  to  wave 
ion  and  to  recognized  defects  of  the  measuring  apparatus  to  meet 
high  pressures.  Similar  high  pressures  have  been  registered  in  our 
o|)ed  steel  guns  of  8, 10,  and  12  inch  calibers,  and  which  they  have 
(lured  with(»ut  apparent  injury.  During  the  progress  of  the  trials 
lonnds  were  fired  with  Leonard  smokeless  powder  and  some  excel- 
at  ballistic  results  obtained,  although  the  pressures  were  intentionally 
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high.    The  report  ou  the  trial  of  this  gun  forms  an  appendix  to  this 
report. 

The  Woodbridge  10  inch  icire-wound  gun. — This  gun  may  be  regarded, 
perhaps,  as  the  prototype  of  the  Brown  segmental  gun,  to  which  it  has 
many  points  of  resemblance.  The  lining  tube,  however,  extends 
throughout  the  entire  bore,  and  the  tensions  of  the  wire  wrapping, 
determined  by  Dr.  Woodbridge  himself,  were  in  accord  with  that  invent- 
or's views  as  to  this  type  of  gun  construction.  The  gun  was  com- 
pleted in  1893  and  was  subjected  to  test  at  the  proving  ground  during 
the  past  year.  It  was  rendered  completely  unserviceable  at  the  twenty- 
third  round'by  rupture  (splitting)  of  theinner  tube  in  five  places.  The 
average  pressures  to  which  this  gun  was  subjected  in  tiring  were  as 
follows: 

2  rounds,  with  pressures  below  30,000  pounds  per  square  inch. 

13  rounds,  witli  pressures  between  30,000  and  40,000  pounds  per  square  inch. 

6  rounds,  with  pressures  between  35,000  and  45,000  pounds  per  square  inch. 

1  round,  with  a  pressure  of  41,167  pounds  per  square  inch. 

1  round,  with  a  pressure  of  47,930  pounds  per  square  inch. 

In  addition  to  this  Woodbridge  10-inch  wire- wound  gun,  the  Depart- 
ment, upon  the  recommendation  of  the  Getty  board,  tested  a  Wood- 
bridge  10-inch  wire- wound  brazed  gun  in  1881,  which  was  fractured  and 
parted  longitudinally  at  the  ninety -third  round;  and  in  1891-^92  a 
Woodbridge  10-inch  cast-iron  wire  gun.  This  last  gun  was  fired  161 
rounds,  using  medium  charges  of  brown  prismatic  powder,  at  theconola- 
sion  of  which  the  board  for  testing  rified  cannon,  etc.,  appointed  by  act 
of  Congress  July  5, 1894,  reported  that  in  view  of  the  inferior  jjower  of 
the  gun  and  the  considerable  scoring  and  guttering  developed  during 
the  limited  test  to  which  it  had  been  subjected,  it  was  not  deemed  a 
suitable  gun  to  be  put  in  service. 

The  Crozier  lOinch  whewound  gun. — The  Department  has  now  under 
test  a  third  wire  gun,  manufactured  under  its  auspices  at  the  Water- 
vliet  Arsenal,  known  as  the  Crozier  lO-inch  wire- wound  ritie.  In  essen- 
tial features  it  consists  of  a  rather  heavy  central  tube  of  forged  steel 
overlaid  with  a  practically  continuous  layer  of  wire  from  breech  to 
muzzle;  a  steel  jacket  carrying  the  breechblock  and  the  trunnion  hoop 
is  placed  over  the  wire  covering  with  very  slight  shrinkage,  and  con- 
nected at  its  forward  end  with  the  tube;  rings  or  hoops,  principally  for 
protection  against  missiles,  are  shrunk  upon  the  chase. 

The  construction  may  be  said  to  be  conservative,  the  principal  pecu- 
liarities being  the  arrangement  of  the  tensions  and  shrinkages  so  as  to 
relieve  the  jacket  of  a  large  portion  of  the  strain  without  diminishing 
at  all  the  strength  of  the  gun,  thus  permitting  the  use  of  cheaper  mate- 
rial for  the  jacket,  and  the  method  of  coupling  together  the  tube  and 
jacket  so  as  to  prevent  relative  motion  in  a  longitudinal  direction,  with- 
out interrupting  the  continuity  of  the  winding. 

This  gun  has  now  been  fired  68  rounds,  most  of  them  with  full  pres- 
Bores,  the  highest  pressure  experienced  being  46,000  pounds  per  square 
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inch.  No  mga  of  weakness  has  appeared,  and  the  trial  of  the  gun  is 
still  in  progress.  The  knowledge  to  be  obtained  by  the  complete  test 
of  this  gan  is  important  to  the  subject  of  wire- wound  construction. 

His  claimed  for  wire- wound  constructiou  tliat,  despite  some  weak- 
nesses due  to  welds  or  splices  in  the  wire  and  to  the  fastenings  at  the 
ends,  the  wire  envelope  furnishes  means  of  obtaining  greater  strength 
than  can  be  obtained  with  steel  hoops  in  the  built-up  gun.    Both  theory 
and  experience  have  proved,  however,  that  with  tlte  built-up  steel  hoop 
envelope  we  have  greater  strength  than  the  steel  tube  can  be  designed 
and  eonstmcted  to  withstand,  nor  have  we  yet  reached  the  limit  of 
strength  in  this  built-up  steel  envelope.   Therefore  the  limit  of  strength 
woold  appear  to  be  the  ultimate  strength  of  the  tube  common  to  both 
ifstems,  provided  the  envelopes  have  the  same  modulus  of  elasticity, 
nd  the  claims  for  superior  ^strength  of  the  wire- wound  envelope  should 
lelaoe  to  the  claim  that  with  this  envelope  we  may  possibly  obtain  a 
greater  i^erve  of  strength  for  unusual  or  unexpected  strains,  or  may 
vhve  at  tlie  required  starength  more  easily. 

Anotbtf  claim  for  the  wire- wound  system  is  that  it  is  more  economi- 
eaL  This  is  iinx)ortant^  but  the  truth  of  the  claim  has  yet  to  be  demon- 
strated. Also,  moderate  increase  of  strength,  if  not  absolutely  neces- 
syr,  and  some  reduction  of  cost,  even  if  established^  must  be  offset  by 
the  superior  stiffness,  permanence,  and  some  other  important  advan- 
tages of  the  bailt-np  system. 
The  Ordnance  Department  has  since  1876  made  tests  of  four  wire- 
wound  ^Qus,  heretofore  described  in  this  report,  and  has  on  trial  one 
Bore— the  Crozier  gun  herein  described.  As  stated,  all  of  these  guns 
were  mannfactured  by  the  department,  except  the  5-inch  Brown  seg- 
iiieDtal  gun.  All  of  the  guns  except  the  one  still  under  trial,  as  has 
been  stated  in  this  report,  have  failed,  but  the  5-inch  Brown  segmental 
gun  showed  great  endurance. 

With  the  knowledge  gained  in  the  construction  and  test  of  the  above- 
mentione<l  guns  and  the  completion  of  the  test  of  the  10-inch  wire- wound 
gun  now  in  progress,  it  is  believed  that  sufficient  knowledge  should  be 
aoennralated  to  enable  the  Department  to  determine  conclusively  the 
merits  and  advantages  of  wire-wound  gun  construction  versus  the 
built-up  steel  construction  now  in  use. 

HOBTASS. 

The  type  12-inch  B.  L.  mortar,  steel,  has  been  fired  to  date  174  rounds 
with  var^'ing  charges.  It  is  expected  that  the  test  of  this  piece  will  be 
ci>mpleted  during  the  coming  year.  As  noted  above,  about  seven  more 
of  these  steel  mortars  will  be  completed  at  the  Army  Gun  Factory  at 
the  end  of  the  present  calendar  year. 

Some  comparative  firings  have  been  made  during  the  year  between 
a  east-iron  hooped,  and  the  all-steel  12-inch  B.  L.  mortar,  to  determine 
wlucb  mortar  has  the  greater  accuracy  of  fire. 
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In  the  cast-iron,  hooped  mortar  the  riiliDg  has  an  initial  pitch  of  c 
turn  in  40  calibers  and  a  final  pitch  of  one  turn  in  25  calibers,  whilst 
the  all-steel  mortar  it  lias  an  initial  pitch  of  one  turn  in  40  calibers  au< 
final  pitch  of  one  turn  in  20  calibers.  In  the  first  series  of  firings  ma 
for  this  comparison  the  targets  with  the  two  mortars  were  made  on  < 
fereut  days  and  under  diflferent  conditions  as  regards  the  atmosphc 
wind,  etc.,  and  a  fair  comparison  could  not  be  drawn.  Snbsequen 
a  second  series  of  firings  was  made,  and  in  order  to  insure  the  sa 
atmospheric  conditions  in  making  the  targets  the  mortars  were  fi 
alternately  and  as  nearly  simultaneously  as  possible.  The  inter 
between  shots  was  about  one  minute  for  the  short  range  and  1 
minutes  for  the  long  range.  The  charges  were  proportioned  so  as 
give  the  same  velocity  with  the  two  mortars.  This  velocity  was 
feet  per  second  for  the  short  range  and  1,020  feet  per  second  for 
long  range. 

The  weight  of  the  projectiles  was  made  the  same  for  each  ra 
respectively,  this  weiglit  being  the  same  as  that  used  in  the  firing! 
determine  the  charge. 

In  these  latter  firings  both  mortars  were  mounted  on  the  new  spri 
return  mortar  carriage.  The  mean  range,  probable  rectangle,  etc, 
both  the  first  and  second  series  of  firings,  are  tabulated  below: 

Firings  with  12-invh  H,  L.  moriaVy  cast-iron  hooped  {6(P  elevation). 

FIRST  SERIES. 


I>atr. 

Num- 
ber of 
rounds. 

5 
5 
5 

lK93-'94. 
Dec.  1-7 
Ui<-.7-8 
Dw.   12 

Powder      Shell 
weight,    weight. 


Lbg.  Oz. 
27  9 
77  4 
31    0 


1.002 

811 

1,005 


Lateral. 


50  per  cent  zone*. 


Long!- 
tuditial. 


Yards, 
16.2 
37.2 
31.1 


25  per 
cent  prob- 
able 
rectangle. 


So.  yards. 
»5.6 
360.8 
441.0 


Remarks. 


Calm. 
Calm. 

Strong  and  gnsty  7C 
and  R. 


SECOND  SERIES. 


Apr.  :'»-7 
Apr.      7 


5 
5 


29 
76 


8 
8 


1,014 
811 


2,496 
7,434 


6.9 
19.2 


15.5 
41.9 


107.0 
804.5 


Weak  and  shifty  acroi 
Weak  and  steady,  11 
and  P. 


Firings  toiih  IS-inch  mortar f  steel  No.  1  {6(P  elevation). 


Apr. 
Apr. 

3 

< 

5 
5 

32    0 
82  12 

1,014 
811 

2,464 
7,346 

15.8 
28.1 

3.9 
79.1 

61.6 
2,222.7 

Weak  and  ahiftv  pcro 
Weak  and  steady.  S) 
andF. 
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riie  accuracy  of  Are  may  be  otherwise  represented  graiHiically  an 

FLOTTIXO  OK  SHOTS  TO    SCALE   WITH  DECK  OF  U.  S.  8.  PHILADELPHIA. 


Darectiarv  of  fir t. 


Cast  Uosr  Mobtak  51. 


>«.  7,  UK. 

side.  S  hit«  in.  5 
a,Shitei]iS. 


Range,  2,353  ydn. 


T^bjtjdft. 


>K.&I8nL 


IkitioS; 


Bange,  7,646  ydt. 

•9a 


:^32^2>  — 


tgie  coutaining 


pril}.7.18»4. 

IhitinS: 
ihiteinS. 


Range,  2,496  yds. 


■nsbota, 
J^Vy16yda. 


^ 


^«4e,2hlt»in5; 

^IbltiaS. 


Rangp,  7,434  ydH. 


^HferoBUiaing 

•ydi.by36yd8. 


STKEL  MOBTAli. 


Dec.  12, 1893. 

Broadside,  2  iu  r>; 
Bow  on,  2  in  5. 


Range,  2,432  yds. 


•14» 


Rectangle  containing 
all  shots, 

62  yds.  by  30  yds. 


April  3, 1884. 

Broadside,  5  hits  in  6; 
Bow  on,  3  hits  in  5. 


Range,  2,464  yds. 


Rectangle  containing 
all  shots, 

8  yds.  by  27  yds. 

April  7, 18M. 

Broadside,  0  hits  in  5 ; 
Bow  on,  0  hits  in  5. 


Range,  7,346  yds. 


199 


Rectangle  containing 
all  shots, 
119  yds.  by  56  yds. 
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The  results  obtained  are  slightly  in  favor  of  the  cast-irou  mortar  for 
the  length  of  projectile  employed,  bjut  the  results  obtained  with  the  steel 
mortar  are  so  good  that,  taken  in  connection  with  the  shorter  pitch  of 
its  rifling,  which  will  i)ermit  of  using  a  longer  high-explosive  shell  of 
greater  capacity  for  an  interior  charge,  it  was  decided  to  adopt  the  lat- 
ter rifling  for  the  new  steel  mortars. 

CfUN  CABRIAQES. 

Of  the  new  model  8-inch  barbette  carriages,  seven  have  been  com- 
pleted during  the  year  at  Wat^rtown  Arsenal;  also  three  12-inch  bar- 
bette carriages.  Two  of  the  8-inch  carriages  have  been  issued  to  the 
service,  one  each  to  West  Point  and  Fort  Monroe.  There  are  still 
under  manufacture  at  tliis  post  two  12-inch  barbette  carriages  and  four 
12-inch  gun^lift  carriages. 

The  completion  of  these  carriages  has  been  delayed  by  the  failure  of 
the  steel  makers  to  produce  sound  castings,  but  as  many  of  their  parts 
are  now  far  advanced,  if  the  steel  castings  to  be  delivered  prove  satis- 
factory, the  completion  of  the  carriages  is  but  a  matter  of  several  months 
work.  There  are  also  in  course  of  construction  Ave  10- inch  barbette 
carriages.  The  contract  for  tlie  steel  parts  of  these  carriages  has  been 
let,  and  the  entire  lot  should  be  completed  this  fiscal  year. 

The  designs  of  these  various  carriages  had  to  be  worked  out  in  all 

# 

details,  patterns,  etc.,  made,  and  improvements  added  as  they  were 
suggested  during  the  progress  of  the  work.  The  machine  tools  capable 
of  doing  the  work  required  on  them  had  to  be  purchased  and  set  up. 
In  view  of  these  facts  it  is  thought  that  commendable  progress  ha«  been 
made. 

ALTERATION  OF   CARRIAGES. 

The  improvements  and  changes  in  progress  in  the  shops  at  Water- 
town  Arsenal  during  the  pa«t  year  left  over  a  great  part  of  the  work 
in  that  year  in  the  alteration  of  15inch  smooth  bore  and  8-inch  con- 
verted rifle  carriages.  This  work  thus  left  over  has  since  been  com- 
pleted, making  a  total  of  twenty- three  15-inch  carriages  and  nine  8inch 
carriages  completed  during  the  fiscal  year. 

EXPERIMENTAL    CARRIAGES. 

Oordon  Winch  disappearing  gun  carriage? — ^This  carriage  consists  of 
a  heavy  bed  plate  supporting  two  side  frames  which  carry  the  mov- 
able parts  on  journals,  and  a  pivot  plate  firmly  fastened  to  the  under 
surface  of  the  bed  plate,  the  whole  resting  on  a  heavy  cast-iron  platform 
or  traverse  circle. 

The  gun  is  mounted  on  a  top  carriage,  which  is  connected  with  the 
inner  arms  of  four  double  cranks  journaled  into  the  side  frames,  two 
on  each  side.  The  counterpoise  frame  is  mounti^d  on  the  outer  ends  of 
the  crank  arms.    During  recoil  the  gun,  top  carriage,  and  counter- 
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weight  rotate  aboat  their  journals,  the  gan  and  top  carriage  describing 
an  arc  of  aboat  180^  to  reach  the  loading  position,  while  the  counter- 
mght  describes  au  equal  opposite  arc  rising  while  the  gun  falls. 
The  guBj  top  carriage,  and  counterweight  remain  parallel  to  their 
Qriginal  position  throughout  the  motion.  Between  the  side  frames  and 
seeored  to  the  bedplate  are  two  hydraulic  cylinders,  12  inches  in 
diuDeter,  which  are  connected  by  means  of  check  valves  with  the  air 
eiiamber  placed  above  and  across  their  front  ends.  The  piston  rods 
are  connected  by  means  of  intermediate  rods  with  the  top  carriage,  so 
that  during  recoil  the  piston  rods  are  pushed  to  the  front,  thus  forcing 
tbe  liquid  from  the  cylinders  through  the  check  valves  to  the  air 
ehamber.  Sufficient  energy  is  thus  stored  in  the  air  chamber  to  elevate 
tk  gan  into  the  loading  position.  The  by-pass  valves  are  opened  for 
fhlspiorposeL 

AsnaU  air  pump  is  used  to  give  the  required  initial  pressure  in  the 

air  diamber.     For  the  purpose  of  maneuvering  the  carriage  by  hand  a 

f^stem  of  gearing  is  attached  to  each  side  of  the  counterweight  frame. 

The  eaimge  is  lifted  on  an  oil  pivot  for  traversing  and  a  small 

iydraalic  pump  is  provided  for  this  purpose.    Except  when  raised  for 

trarersing  tbe  carriage  is  in  complete  contact  with  the  platform.    The 

eoDStmction  is  very  massive,  the  top  carriage  alone  weighing  upwards 

of  70  tons  and  tbe  total  weight  amounting  to  over  200  tons.    The  main 

puts  are  of  cast  iron,  the  cheeks  of  the  top  carriage  and  the  cranks 

ad  joomals  being  of  steel. 

Preliminary  to  the  official  test,  some  fifteen  rounds  were  fired  for  the 
purpose  of  developing  the  working  of  the  carriage  and  making  adjust- 
ments and  minor  alterations.  The  carriage  was  then  subjected  to  test  in 
aeeordance  with  a  carefully  prepared  programme.  During  these  firings 
some  minor  changes  were  found  necessary  for  the  convenient  working 
of  the  carriage.    The  following  are  some  of  the  results  obtained  : 

Time  required  to  raise  the  carriage  from  the  firing  to  the  traversing 
position,  30  seconds,  eight  men  working  at  the  pumps. 

The  facility  with  which  the  carriage  might  be  traversed  could  not  be 
ascertained,  owing  to  the  fact  that  the  platform  on  which  it  was  mounted 
had, during  the  preliminary  firing,  settled  on  one  side  so  that  its  upper 
«iifau»  was  not  horizontal.  This  caused  the  pintle  to  bind  in  itjS  seat 
and  prevented  the  carriage  from  turning,  except  through  a  small  arc. 
It  was  the  opinion  of  the  Ordnance  Board,  which  conducted  the 
test,  that  the  traversing  could  be  done  with  ease  by  four  men,  two  at 
each  end  of  the  counterweight. 

The  time  required  for  passing  from  an  elevation  of  —  5^  to  +  20^  was 
15  seconds,  four  men  being  required. 

The  time  required  to  properly  charge  the  air  chamber  for  half  a 
charge  (125  pounds)  of  powder  was  found  to  be  9  minutes,  and  for  a 
fall  charge  (2.50  pounds)  of  powder,  41  minutes  18  seconds,  ten  men 
vorkiog  at  the  pump. 
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The  time  required  to  raise  the  gun  from  loading  position  VsUs  2  mia— 
utes  7  seconds. 

In  the  firings  for  l^apidity  ten  rounds  were  fired  to  sea,  six  being  con- 
tinuods,  without  delay  on  account  of  ships  or  other  obstructions;  froni- 
these  fii*ings  tlie  board  determined  that  the  actual  time  required  for* 
ten  rounds  was  fifty -eight  minutes  twenty-eight  seconds. 

Thirty-three  rounds  were  fired  in  all  in  making  these  official  tests. 
A  number  of  defects  or  disadvantages  in  tiie  system  y^ete  developed 
during  the  test,  some  of  which  were  inherent  and  beyond  remedy, 
while  others  were  such  as  could  be  overcome  in  future  construction. 
Considering  the  results  as  a  whole,  the  board  was  of  opinion  that  the 
carriage  mounted  on  a  properly  constructed  platform  possessed  many 
advantages  and  desirable  features,  and  it  was  thought  that  with  the 
modifications  requisite  to  overcome  the  defects  noted  during  the  trial 
it  ^ould  prove  a  suitable  carriage  for  issue  to  the  service. 

The  Rejwrtof  the  Ordnance  Board  on  the  test  of  this  carriage  wiis 
communicated  to  the  Board  of  Ordnance  and  Fortification,  and  that 
board  decided,  in  view  of  the  results  obtained  and  in  consideration  of 
statements  submitted  by  Capt.  W.  B.  Gordon,  to  purchase  a  modified 
10-inch  carriage  of  the  Gordon  design.  This  board  informed  the  Depart- 
ment that,  in  its  opinion,  the  existing  carriage  did  not  present  the  best 
development  of  the  Gordon  system,  and  the  carriage,  to  be  compared 
with  theCrozier  and  pneumatic  systems,  should  be  the  modified  Gordon 
carriage.  The  board  further  stated  that  such  satisfactory  results  had  b^en 
obtained  firom  the  original  carriage  as  to  indicate  that  one  maneuvei^ 
entirely  by  hand,  without  the  necessity  for  using  a  steam  engine,  couM 
be  produced,  and  such  being  the  case,  it  would  be  premature  to  con- 
tinue experiments  with  carriages  which,  like  the  pneumatic,  can  only 
be  maneuvered  with  power. 

The  report;  of  the  Ordnance  Board  on  the  test  of  this  carriage  form's 
an  appendix  to  this  report. 

Pneumatic  lO-inch  disappearing  carriage. — As  stated  in  my  last  anntliU 
report,  this  carriage  was  turned  over  to  the  Department  by  the  Board 
of  Ordnance  and  Fortification  for  such  additional  tests  as  might  be 
deemed  desirable  to  determine  the  fitness  of  the  carriage  for  the  service. 

Subsequently,  under  date  of  October  5, 1893,  the  Board  of  Ordnance 
and  Fortification  reconsidered  its  previous  action,  proposing  ftirther 
test  of  the  pneumatic  carriage,  and  modified  their  recommendations  so 
far  as  to  postpone  such  firings  at  least  until  after  the  modified  Gordon 
and  the  lOinchBuffington-Crozier  carriages,  both  of  which  are  dessigned 
tor  hand  x>ower,  have  been  tested;  it  having  been  made  apparent  to 
the  board  by  the  test  of  the  original  Gordon  carriage  that  a  hand  power 
carriage  is  practicable,  and  the  further  test  of  types  necessitating  the 
use  of  steam  power  was  therefore  deemed  an  unwise  and  unnecess^y 
expenditure  of  money. 

By  the  fortifications  act  of  August  1,  1894,  Congress  appropriated 
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IdlMXN)  to  proenre  and  test  an  improved  10-inch  pneumatic  disappear- 
ing carriage,  to  be  made  upon  plans  prepared  by  the  Pneumatic  Gnn 
Carriage  and  Power  Company,  of.Wasbiiigton,  D.  C. 

Bufinffton-Crozier  8  and  W  inch  disappearing  carriaff en. ^In  this  type 
ofcartiage  the  gun  rests  byit«  trunnions  on  the  upper  ends  of  two 
.  cast  steel  rotating  arms,  in  bearings  bushed  with  bronze.  The  arms 
vepiToted  near  their  middle  points  upon  an  axle  of  forged  steiel,  and 
moonnected  beneath  the  gun  by  a  plate  transom.  The  axle  rests  in 
bearings  in  the  top  carriage,  which  is  formed  with  the  two  hydraulic 
cylinders  in  two  pieces  of  cast  steel  bolted  together.  In  eacb  cylinder 
are  two  throttling  bars'^  of  steel,  which  pass  through  notches  in  the 
^iton  and  serve  to  regulate  the  size  of  the  orifice  for  the  flow  of  the 
liqnki  past  the  pistons  by  a  variable  cross  section. 

The  hydraulic  cylinders  are  connected  by  a  pipe  at  their  forward 
e&ds  to  equalize  the  pressure  in  them  during  recoil.  The  pistons  are 
tetenedhy  means  of  nuts  to  projections  on  the  chassis. 

The  top  carriage  runs  upon  rollers  of  forged  steel,  which  are  placed 
IB  recesses  of  the  cheek  plates  of  the  chassis.  The  cheek  plates  are  of 
osl  steel  and  are  connected  by  transoms.  They  are  bolted  at  the  for- 
■aid  ends  to  the  upper  front  roller  path,  which  rests  upon  a  live  roller 
ing.  The  rear  of  the  chassis  rests  upon  the  rear  traverse  wheels 
EMi  accaDgemeDt  provides  for  traversing  the  carriage,  and  it  is  effected 
tsyneans  of  gearing  worked  by  hand  power.  The  counterweight  is 
V^ended  firom  a  shaft  joining  the  lower  ends  of  the  rotating  arms 
TUs  ahaft  of  forged  steel  passes  through  the  lower  ends  of  the  arms 
iilD  the  two  sliding  pieces,  forming  a  crosshead. 
Crosshead  keys  are  formed  on  one  side  of  the  chassis. 
A  vertical  ratchet  is  formed  on  the  inner  face  of  each  crosshead  piece, 
o  be  caught  by  a  pawl  on  the  cheek  plate  to  hold  up  the  counterweight. 
Riis  pawl  is  mounted  upon  a  short  crank  actuated  by  a  long  lever  at 
iie  side  of  the  carriage,  which  arrangement  is  used  for  lowering  the 
piece  shooldthe  recoil  be  not  quite  sufficient.  The  well  for  the  recep- 
tion of  the  counterweight  is  at  the  front  of  the  carriage  and  inclosed 
If  the  front  roller. path. 

The  8  and  10  inch  carriages  are  similar  in  all  essential  features,  the 
wtaof  the  10-inch  being  made  stronger  and  heavier  in  proportion  to  the 
iB4^eaBed  caliber  of  the  gun  for  which  it  is  intended,  and  for  the  better 
»ntrol  of  the  movements  of  the  gun,  especially  into  battery,  the  chassis 
Pollers  are  inclined  3^  instead  of  being  horizontal,  as  in  the  S-inch  gun. 
k  special  arrangement  is  also  made  in  the  10-inch  carriage  for  moving 
ttie  gnn  from  the  firing  to  the  loading  x>osition  by  hand. 
The  action  of  the  carriage  is  as  follows: 

Upon  firing  the  piece,  the  central  pivot  of  the  rotating  beam  moves 
horizontally  to  the  rear,  carrying  the  top  carriage  with  it;  the  lower 
end  moves  vertically  upward  being  constrained  by  the  crosshead 
fo^es;  the  gun  moves  downward  and  to  the  rear  in  the  arc  of  an 
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ellipse.  The  energy  of  recoil  is  absorbed  partly  by  raising  the  counter- 
weight and  partly  by  the  resistaui^e  of  the  hydraulic  cylinders.  After 
loading  the  pawls  are  tripped  and  the  greater  moment  of  the  cooDter- 
weight  raises  the  piece  into  battery.  The  piece  is  hauled  down  into 
loading  x>osition  by  hand,  for  loading  and  cleaning,  by  blocks  and  falls 
attached  to  the  upper  ends  of  the  rotating  arms  and  to  lugs  on  the 
cheek  plates. 

The  firings  with  the  8-inch  carriage  were  begun  November  14, 1893. 
Preliminary  to  the  official  test  twenty-eight  rounds  were  fired  with 
varying  charges  in  developing  the  working  of  the  carriage  and  making 
the  necessary  adjustments  in  the  obturating  bars  and  the  counter* 
weight. 

The  following  are  some  of  the  results  obtained  in  the  official  test: 

Time  of  traversing  through  an  angle  of  54^,  with  the  gun  in  the  tir- 
ing position  and  2  men  at  the  cranks — 1  minute  13^  seconds. 

Time  for  passing  from  elevation — S^to  +14<^y  with  the  gun  in  the 
firing  position  and  2  men  at  the  elevating  wheels,  13f  seconds. 

Time  for  passing  from  an  elevation  of  +14°  to  — 6^  with  four  men  at 
the  elevating  wheels,  20  seconds. 

Time  for  traversing  through  an  angle  of  54^  with  the  gun  in  thoload- , 
ing  i)osition  and  four  men  at  the  cranks,  1  minute  14^  seconds. 

Time  for  passing  from  elevation  of  —  5°  to  +14°  with  the  gun  in  the 
loading  position  and  two  men  at  the  wheels,  8f  seconds. 

Time  for  passing  from  elevation  of  +14^  to  — 6^  with  the  gun  in  the 
loading  position  and  four  men  at  the  wheels,  18  sec^ouds. 

Time  for  raising  from  the  loading  to  the  firing  position,  with  two  men 
to  trip  the  pawls,  4  seconds. 

In  the  test  for  rapidity  ten  rounds  were  fired  without  mishap  of  any 
kind  in  12  minutes  21  seconds,  the  pawls  catching  each  time  and  the 
piece,  upon  tripping  them,  returning  entirely  to  the  firing  position. 

The  gun  detachment  consisted  of  1  noncommissioned  officer  and  9 
men.  The  time  might  have  been  somewhat  reduced  if  the  detachment 
had  not  taken  cover  at  each  firing. 

In  all,  forty-seven  rounds  were  fired  with  the  carriage.  No  breakage 
or  any  other  accident  of  any  description  occurred  in  all  the  trials  of 
this  carriage.  In  addition  to  the  modifications  afi'ecting  the  throttUng 
orifices,  some  slight  changes  were  made  for  the  puqiose  of  increasing 
the  facility  of  maneuvering. 

The  Ordnance  Board,  which  conducted  the  tests,  reported  as  follows: 

The  test  of  this  carriage  has  demonstrated  that  it  possesses  in  a  marked  degree 
the  properties  which  should  pertain  to  a  disappearing  carriage  for  high-power  guns. 

It  is  simple  in  oonstruction,  so  that  its  parts  and  their  purposes  are  easily  under- 
stood. 

Loading  and  manenvering  are  effected  by  operations  which  are  accomplished  by 
hand  with  ease,  certainty,  and  great  TSL^idity,  and  these  operations  simulate  very  elaselg 
those  required  with  the  barbette  carriages  already  adopted  by  the  D^Mirtment 


BEPOBT   OF  THE   CHIEF   OF   ORDNANCE.  39 

While  the  carriage  as  it  stands  is  considered  by  the  board  in  all  respects  lit  for 

Me  in  the  serrice,  it  might  be  modified  to  advantage  by  adding  a  more  efficient 

water  Ttcoil  baffer,  and  by  increasing  the  facilities  for  hauling  down  by  band,  and 

tbe  depth  of  the  well  for  counterweight  might  be  diminished  by  using  lead  instead 

fff  inn  for  the  counterweight. 

The  design  of  this  carriage  has  since  been  modified,  considerably 

redociug  its  size  and  weight  and  cost  of  production  and  increasing  its 

afficieDcy. 
The  report  of  the  Ordnance  Board  on  the  test  of  this  carriage  forms 

ao  appendix  to  this  report. 

The  test  of  the  10-inch  BafiingtouCrozier  carriage  was  commenced 
00 Jaly  69 1894,  the  lOinch  Crozier  wire  gun  being  mounted  on  the 
caniage.  The  first  thirty  rounds  were  fired  with  varying  charges,  for 
theiNirpose  of  making  adjustments  and  for  testing  certain  samples  of 
powder  ib  order  to  obtain  data  for  working  up  a  suitable  powder  for 
the  experimental  wire  gun  used  in  the  test. 
TbefolloTOig  are  some  of  the  results  obtained : 
lime  for  traversing  with  gun  up,  through  48^  56',  two  men  at  each 
itandle,  four  men  in  all,  1  minute  59^  seconds. 

lime  for  passing  from  elevation  of '— 4°  20'  to  -f  16°,  gun  up,  two 
neD  at  each  wheel,  four  men  in  all,  31  seconds. 

Time  for  passing  from  elevation  of  -f  15^  to  — 4°  20',  34f  seconds. 

Ibne  for  bringing  gun  from  firing  to  loading  position,  by  hand,  four 
itei  at  each  handle  of  the  windlass  and  one  at  each  fall,  ten  men  in  all, 
11  minutes  33^  seconds. 

lime  for  traversing,  with  gun  down,  through  48^  56',  two  men  at 
eadi  handle,  2  minutes  5f  seconds. 

Time  for  x>assing  from  elevation  of  —4°  20'  to  +I60,  gun  down,  two 
Doi,  one  at  each  wheel,  30  seconds. 

Time  for  jiassing  from  elevation  of  — 4o  20'  to  -f  16°,  gun  down,  four 
Deo.  two  at  each  wheel,  2u  seconds. 

Hme  for  passing  irom  elevation  of  -I-I60  to  —  4°  20',  two  men^  one 
it  each  wheel,  iU  seconds. 

Time  for  passing  from  elevation  of  4-16°  to  — 4^  20',  four  men,  two 
It  each  wheel,  29  seconds. 

Time  for  raising  the  gun  from  loading  to  firing  x>osition,  two  men, 
me  at  each  pawl,  11^  seconds. 

In  the  rapidity  test  the  total  time  required  for  firing  the  ten  rounds 
ras  22  minutes  19^  seconds,  from  which  must  be  deducted  7  minutes 
{8  seconds,  due  to  imperfect  working  of  the  breechblock  as  noted  in 
\he  record,  leaving  the  time  actually  required  for  ten  rounds  14  min- 
ates  41^  seconds.  The  record  made  with  this  gun  increases  the 
standard  for  rapidity  for  guns  of  this  caliber  mounted  on  disappear- 
ing carriages  to  ten  rounds  in  15  minutes,  or  to  the  rate  of  forty  rounds 
per  hoar. 
The  Ordnance  Board,  in  its  report  on  the  test  of  this  carriage,  states 

that  ^' the  advantages  of  this  system  of  disappearing  carriage^  as  setforth 
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in  .the  report  of  the  board  on  the  S-inch  carriage,  are  confirmed  and 
emphasizc^d  by  the  trial  of  a  carriage  adapted  for  a  gun  of  much  greater 
cahber  and  x)ower,  and  it  is  the  opinion  of  the  board  that  the  exhaustive 
test  to  which  this  system  has  now  been  subjected  demonstrates  that  on 
account  of  the  simplicity  of  its  construction,  involving  no  valves,  puinps 
or  other  complicated  appliances,  and  the  fact  that  by  methods  easily 
understood  by  the  average  artiiler^*^  soldier  the  operations  of  loading  aud 
maneuvering  are  effected  with  remarkable  ease,  certainty,  and  rapidity, 
it  is  worthy  of  adoption  for  use  in  the  service  on  all  sites  except  those 
where  an  all-around  traverse  is  absolutely  necessary .'^ 

The  board  suggested  some  slight  modifications  that  might  with 
advantage  be  made  in  the  carriage  and  which  can  be  readily  embodied 
in  future  constructions. 

Sixty-eight  rounds  in  all  have  been  fired  from  this  carriage.  The 
report  of  the  Ordnance  Board  on  the  test  of  this  carriage  forms  an 
appendix  to  this  report. 

Oruson  12'inch  minimum-port  carriage. — ^This  carriage,  purchased 
from  the  Grusonwerk,  Magdeburg-Buckau,  Prussia,  was  received  dur- 
ing the  past  year  and  set  up  on  suitable  foundations  at  the  proving 
ground.  The  test  of  this  carriage,  under  the  supervision  of  the  Ord 
nance  Board,  was  commenced  several  months  ago,  but  owing  to  the 
breakage  of  one  of  the  cast-iron  parts  the  trials  were  discontinued  until 
the  broken  part  could  be  replaced  by  a  steel  casting.  The  carriage  will 
soon  be  in  condition  for  continuing  the  test.  The  Department  has  pur- 
chased the  right  to  manufacture  carriages  of  this  type,  for  guns  ot 
different  caliber,  from  the  Grusonwerk. 

MORTAR  OARRIAaES. 

Contracts  for  64  spring-return  12inch  mortar  carriages  have  been 
completed  during  the  year,  and  a  number  of  these  carriages,  with 
their  mortars,  have  been  issued  to  the  service  and  set  up  in  the  new 
batteries  prepared  for  them  by  the  Engineer  Department. 

The  contract  with  the  West  Point  Foundry  Company  for  7 
spring-return  carriages  for  mounting  the  12-inch  steel  mortars  will  be 
completed  during  the  present  month.  The  Department  will  then  have 
completed  in  all  80  of  these  carriages. 

The  West  Point  Foundry  Company  has  also  manufactured  for  the 
Department  an  experimental  12-inch  spring-return  mortar  carriage  on 
a  plan  designed  by  Capt.  William  Gordon,  of  the  Ordnance  Depart- 
ment. This  carriage  is  now  at  the  Sandy  Hook  Proving  Ground  await- 
ing test.  It  is  simple  in  construction,  and  if  it  passes  its  test  satisfac- 
torily it  may  prove  to  be  more  economical  in  manufacture  than  the 
present  type  of  carriage. 

During  the  past  year  a  mortar  carriage  with  its  platform  for  the 
7-inch  B.  L.  siege  mortar  has  been  manufactured  at  the  Watertown 
Arsenal.  This  carriage  is  now  at  the  proving  ground  at  Sandy  Hook, 
and,  with  its  mortar,  will  soon  be  subjected  to  test. 
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Aft  indicated  in  my  last  annual  rei)ort,  spiral  springs  have  been 
adopted  in  place  of  Belleville  springs  for  these  spring-return  mortar 
carriages.  Appended  to  this  report  is  a  report  by  the  Ordnauce  Board 
on  the  test  made  of  these  spiral  springs,  and  the  conclusions  of  the 
board  thereon  show  their  entire  suitableness  for  tliis  purpose.  The 
eostof  the  springs  is  about  one-third  the  cost  of  the  Belleville  springs^ 
liiditis  believed  they  will  prove  more  durable  and  satisfactory  in 
iBTice. 

Hie  Pnenmatie  Gun  Carriage  and  Power  Company  has  constructed 
aod  sabfflitted  to  the  Department  for  trial  a  12-inch  mortar  carriage 
o&  th^j>neama tic  system.  Preparations  are  now  in  progress  at  the 
proving  groupd  for  mounting  this  carriage  for  test. 

PEOJECTILES. 

Amm-fkreing  shot — During  the  year  the  Midvale  Steel  Company 
has  omiplieted  its  contracts  for  supplying  the  Department  with  armor- 
faocing  shot,  made  by  the  Holtzer  process,  combined  with  certain 
'     iiDproveiiieDt6  introduced  by  the  Midvale  Steel  Company.    The  num- 
ber of  shot  furnished  under  these  contracts  are  as  follows: 

8-iDch  armor-piercing  shot 318 

lO-inch  armor-piercing  shot 430 

12-iDch  armor-pierciug  shot 159 

The  Department  has  also  a  contract  with  the  Carpenter  Steel  Com- 
piiij,  of  Reading,  Pa,,  for  100  12-inch  armor-piercing  shot,  which  is 
■ot  completed.  SuflScient  funds  were  appropriated  by  the  fortifica- 
tions act  of  August  1, 1894,  to  procure  from  60  to  75  additional  12- 
ineh  armor-piercing  shot,  <ind  bids  therefor  will  soon  be  invited. 

£flbrts  are  being  made  here  and  abroad  by  the  manufacturers  of 
Mttorpiercing  shot  to  produce  projectiles  that  will  penetrate,  without 
hreakiog  up,  Harveyed  or  otherwise  hardened  jjlates.  Some  experi- 
Beats  have  recently  been  made  in  this  direction  in  Russia  with  Holtzer 
pipjectiles  modified  for  the  purpose,  but  with  no  marked  success,  and 
tie  Holtzer  firm,  it  is  understood,  is  also  making  investigations  and 
experiments  with  projectiles  of  this  description.  It  is  quite  probable, 
however,  that  the  most  satisfactory  solution  of  this  question  will  be  to 
berease  the  caliber  of  the  gun,  and  thus  the  mass  of  the  projectile 
which  is  to  be  pitted  against  a  given  thickness  of  plate.  This  proba- 
bility emphasizes  the  already  admitted  necessity  for  IG  inch  guns  in 
Mr  seaeoast  defense. 

Deck-piercing  nhelL — The  contract  with  the  Sterling  Steel  Company 
far  deck-piercing  shell  has  been  completed  by  the  delivery  of  the  235 
ibell  required* 

The  contractors  finally  met  the  contract  requirements  in  producing 
rikdl  that  would  penetrate,  without  breaking  up  or  material  deforma* 
tba,  steel  plates  of  4.5-inch  thickness  set  up  at  OQo  to  the  horizon  and 
aohdly  hacked  with  oak.    They  have  also  furnished  some  experimental 


42  REPORT  OF  THE  CHIEF  OF  ORDNANCE. 

deckpierciDg  shell  of  1,000  pounds  weight,  when  charged,  which  have 
successfiilly  withstood  this  ballistic  test.  With  the  funds  available, 
the  Department  has  invited  bids  for  275  additional  projectiles  of  this 
class  of  800  i>ounds  weight. 

PNEUMATIC  DYNAMITE  GUNS. 

The  trials  by  the  Ordnance  Board  of  the  battery  of  pneumatic  dyna- 
mite guns  at  Sandy  Hook  was  concluded  September  10,  1894.  The 
board  has  reported  that  the  requirements  of  the  contract,  specifica- 
tions, and  programme  of  tests  have  been  complied  with,  except  as  follows : 
The  flight  of  the  15-inch  full  caliber  shells  was  not  perfectly  smooth; 
the  accuracy  ot  these  shells,  however,  exceeds  the  requirements.  The 
delay-action  fuse  when  set  for  two  seconds  worked  satisfactorily,  but 
not  when  set  for  less  time.  It  is  believed  this  defect  in  the  ^se  can  be 
remedied  in  future  constructions.  In  traversing  the  15-inch  gun  by 
hand,  the  time  occupied  in  passing  over  360^  was  more  than  eight 
minutes  with  six  men  at  the  handles  and  four  for  relays.  The  Depart- 
ment has  approved  the  opinion  of  the  board  that  these  slight  defects 
should  not  prevent  the  acceptance  of  the  battery;  and  the  guns— one 
8-inch  and  two  15-inch — with  their  carriages,  power  plant,  and  all 
accessories,  complete  and  mounted  in  place  ready  for  military  use, 
besides  a  limited  supply  of  projectiles  ready  for  use,  except  the  explo- 
sive charge,  have  been  accepted. 

These  deliveries  have  been  made  by  the  Pneumatic  Torpedo  and 
Construction  Company,  under  contract  of  January  27, 1893.  The  pro- 
vision for  their  purchase  is  contained  in  the  Army  act  for  the  fiscal 
year  ending  June  30, 1889,  approved  September  22, 1888. 

The  same  contract  includes  the  installation  of  a  battery  of  three 
15-inch  guns  on  the  Pacific  coast,  for  which  provision  was  made  in  the 
Army  act  of  the  next  succeeding  year,  approved  March  2, 1889.  Two 
of  these  guns  and  accessories  are  nearly  ready  to  ship  to  their  destina- 
tion, and  the  manufacture  of  the  third  is  in  progress.  The  company 
has  been  granted  an  extension  of  time  until  April  27,  1895,  in  which  to 
complete  the  work. 

The  present  contract  with  the  Pneumatic  Tori)edo  and  Construction 
Company  was  made  by  the  Department  in  consequence  of  the  failure  of 
the  original  contractors,  the  Pneumatic  Dynamite  Gun  Company,  to 
complete  the  work  as  agreed  upon.  The  last-named  company  was 
operating  under  two  contracts  with  the  Department,  one  dated  March 
6, 1889,  for  guns  on  the  Atlantic  coast,  and  one  dated  June  10, 1889,  for 
guns  on  the  Pacific  coast,  which  are  more  specifically  referred  to  on 
page  27  of  the  annual  report  of  the  Chief  of  Ordnance,  U.  S.  Army,  for 
1889.  In  making  the  new  contract  these  two  were  consolidated,  and 
at  the  same  time  the  number  of  guns  to  be  mounted  on  the  Atlantic 
coast  was  reduced  from  seven  to  three.  This  reduction  comprised  four 
15-inch  guns,  which  were  to  have  been  mounted  in  batteries  of  two  guns 
each,  at  Fort  Schuyler,  N.  Y.,  and  Boston,  Mass. 
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BJLPID-FIBE   GUNS. 

ir-pounder  rapid-^ire  guna. — The  tests  of  a  number  of  Gpounder 
i'&re  giios,  caliber  2.2^-incli  (57  mm.)?  of  various  designs,  have 

Qiidertaken  and.  completed  during  the  past  year.  These  guns 
0*106  the  following,  viz:  DriggsSchroeder,  Hotchkiss,  Sponsel, 
uy,  and  Maxim-Nordenfeldt.  Most  of  these  guns  were  submitted 
e  maua^usturers  or  inventors  free  of  cost,  and  the  Department 
bed  the  ammunition,  etc.,  for  the  test. 

guns  were  all  subjected  to  the  same  test  in  accordance  with  a 
ehensive  program  carefully  prepared  by  the  Ordnance  Board. 
\  time  of  this  writing,  the  report  of  the  board  has  not  been  received, 
will  be  added  later  as  an  appendix  to  this  report. 
marked  differences  in  merit  were  developed  in  the  tests,  and  each 
bad  its  special  excellencies  for  particular  purx)oses. 
unmeetion  with  the  tests  of  the  6-pounder  guns  a  1.85-inch(47  mm.) 
-fire  gun,  submitted  by  the  Skoda  Steel  Works,  of  Pilsen,  Austria, 
mbjeeted  to  the  same  programme  of  tests  as  the  other  guns,  though 
miidered  to  be  in  competition  with  them.  The  Skoda  Steel  Works 
}beA  both  the  gun  and  the  ammunition  for  test  withdUt  charge 
i  United  States. 

IM.  rapid-fire  guns, — Guns  of  this  caliber,  and  of  different  type, 
been  ordered  or  purchased  by  the  Department  for  test  as  follows: 
ikiss,  Armstrong,  Creusot,  and  Gaiiet.  The  first  three  guns  were 
fed  some  time  ago,  but  great  and  perhaps  unavoidable  delays  have 
Dted  the  delivery  of  the  Oan^t  gun  up  to  the  date  of  this  writing, 
he  comparative  tests  have  been  postponed  on  that  account. 
»Can6t  gun  is  expected  to  arrive  shortly,  and  as  soon  as  received 
istswill  be  taken  in  hand.  This  caliber  of  rapid-fire  guns  was 
wed  by  the  Engineer  Department  for  the  defense  of  submarine 

fields.  The  smaller  calibers,  as  the  6-pounder,  are  for  general 
iMes  of  coast  defense. 

SIEGE  MATERIAL. 

e  ten  5-inch  B.  L.  rifies  noted  in  my  last  animal  report  as  under 
iCBbeture  at  the  gun  factory  are  nearly  completed.    Tlie  ten  7-inch 
howitzers  are  entirely  completed. 

e  plant  for  the  manufacture  of  the  carriages  for  these  guns  is  now 
estabhshed  at  the  Kock  Island  Arsenal  and  the  carriages  are  in 
«8  of  manufacture.  Considerable  trouble  and  delay  has  been 
rienced  in  obtaining  sound  and  suitable  steel  castings  for  their 
ifactore. 

e  experimental  74nch  B.  L.  mortar,  contrary  to  anticipation,  is  not 
dieted,  owing  to  the  delays  that  have  occurred  at  the  gun  factory 
nnectaon  with  the  threading  of  breech-blocks,  etc.,  as  explained  in 
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the  paragraph  on  seacoast  guns.    This  piece  will,  however,  be  com-, 
pleted  before  January  1,  1895. 

As  already  noted,  the  carriage  and  platform  for  mounting  it  are  now 
at  the  proving  ground. 

FIELD  KATEBIAL. 

During  the  past  year  some  twenty-three  3.2-inch  and  twenty-two 
3^6-inch  field  guns  have  been  completed  at  the  gun  factory.  There  are 
still  under  manufacture  twenty-five  3.2-inch  field  guns. 

The  Department  has  funds  available  for  the  manufacture  of  about 
forty  more  3.2-inch  guns,  but  before  proceeding  with  their  manufacture 
it  is  desired  to  determine  by  experiments  the  dimensions  of  chamber 
best  suited  to  the  use  of  smokeless  powder  and  a  system  of  breech 
mechanism  adapted  to  the  use  of  metallic  ammunition  and  to  service 
requirements.  Two  3.2-inch  guns  have  each  been  fitted  with  a  breech 
mechanism  provided  with  a  cartridge-case  extractor  and  firing  device 
suitable  for  use  with  metallic  ammunition.  One  is  the  Driggs  system 
and  the  other  the  G^rdom.  The  tests  of  these  guns  are  still  in  prog- 
ress, and  no  definite  conclusions  have  been  reached  with  respect  to 
their  merfts,  though  it  seems  quite  probable  that  one  or  the  other  will 
prove  a  satisfactory  type  for  service. 

The  proposed  metallic  ammunition  for  3.2-inch  field  guns  comprises 
a  projectile  weighing  16^  pounds,  with  a  suitable  charge  of  smokeless 
powder  to  give  an  initial  velocity  of  1,450  feet  per  second,  with  a  pressure 
not  exceeding  30,000  pounds.  The  progress  of  experiments  now  being 
made  at  the  proving  ground  with  samples  of  smokeless  powder  of 

0 

domestic  manufacture,  ordered  especially  for  this  purpose,  as  well  as  of 
some  foreign  samples  on  hand,  indicates  that  the  length  of  powder 
space  in  the  gun  can  be  considerably  reduced  with  smokeless  powder 
and  that  a  fixed  cartridge  of  convenient  length  will  be  obtained.  In 
the  meantime  investigations  are  in  progress  to  find  a  suitable  grade  of 
aluminum  alloy  of  which  to  make  the  cartridge  case  and  so  reduce  the 
total  weight  of  the  metallic  ammunition  to  the  least  practicable  limit. 
The  report  of  firings  made  at  the  Sandy  Hook  Proving  Ground  to 
determine  range  tables  for  the  3.2-inch  field  gun  with  shell  and  shrap- 
nel of  13^  pounds  weight,  is  appended. 

CHANGES   IN  MATERIAL. 

New  belts  for  .30-caliber  ammunition,  with  loops  arranged  in  two 
tiers  to  carry  100  rounds,  have  been  issued  with  the  ammunition^  and 
their  color,  which  is  a  dark  blue,  is  believed  to  make  them  more  sightly 
and  durable  than  the  gray  belts  heretofore  in  use. 

In  issuing  the  magazine  rifie  one  arm  chest  to  each  company.is  fitted 
with  hinges,  hasps,  staples,  and  padlocks,  to  be  used  for  the  storage  of 
surplus  arms,  and  it  has  been  found  necessary  to  Issue  new  portable 
arm  racks,  which,  for  the  infantry,  are  designed  also  to  contain  three 
revolvers,  caliber  .3^. 
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The  practraJ  difiSculties  in  the  way  of  reloading  the  service  ammnni- 
fon  with  smokeless  x>owder  render  it  unnecessary,  even  if  it  were 

dmrMej  to  iss^e  reloading  tools  for  this  purpose,  and  it  will  be  neces- 

laiyfbr  officers  to  return  their  empty  shell  to  Frankford  Arsenal,  for 

Weh  they  will  be  given  credit  in  computing  their  money  allowance 

for  target  practice.    Tools,  however,  are  i&sued  for  decapping  and 

deuuDg  fired  shell. 

For  gallery  practice  special  shell  have  been  ordered  issued  which 
eu  be  reloaded  with  black  powder. 

Ilie  cavalry  were  equipped  with  the  Colt  double-action  revolver,  cal- 
ber  .38,  at  the  time  predicted  in  my  report  of  last  year,  and  a  woven 
ittadiiDent,  to  be  added  to  the  new  belt,  has  been  prepared  for  carry- 
iBf  its  ammunition.  Defects  have  been  discovered  in  the  revolver  due 
to  TCfy  rough,  if  justifiable,  treatment,  but  it  is  thought  they  hate  been 
OTereome. 

Upon  the  recommendation  of  the  Major-General  Commanding  the 

AnDy  it  has  been  decided  to  retain,  lor  the  present,  the  Colt  revolver, 

eah'ber  .4o,  for  the  light  batteries,  and  experiments  are  now  being 

aiade  at  the  Springfield  Armory  to  ascertain  if  a  shorter  barrel  could 

nor  be  advantageously  used  for  this  arm. 

Two  additional  sizes  of  surcingles  have  been  added  to  the  supply 
tii>le: 

5o.  1  (G.  O.  73,  A.  G.  O.,  1885)  having  a  total  length,  with  billet,  of 
l^ioehes; 

5o6. 2  and  3  having  a  total  length  of  84  and  96  inches  respectively. 

Hie  rear  standard  for  carriage  for  mountain  gun  pack  has  been 
atered  so  as  to  raise  the  carriage  seats  2  inches  in  order  to  relieve  the 
backs  of  the  pack  animals,  and  blinders  have  been  added  as  a  part  of 
fte  harness  of  the  pack  outfit. 

The  steel  horse  collars  heretofore  in  experimental  use  have  been 
^dightly  modified  in  shape.  They  have  given,  great  satisfaction,  and 
the  U^ht  batteries  are  now  being  fully  equipped  with  them. 

The  rear  sights  for  8iuch  converted  M.  L.  rifles  made  since  1891 
have  a  diagonal  scale  and  vernier  slide,  moved  by  a  translating  screw  on 
fte  vertical  limb,  which  may  be  read  to  1  minute  of  arc  in  elevation; 
they  also  have  a  graduation  on  the  horizontal  limb,  of  which  each 
dividon  is  one  one- thousandth  of  the  distance  between  the  front  and  rear 
lights  and  gives,  therefore,  a  proportionate  deflection  scale  for  range. 
The  pattern  of  these  sights  made  prior  to  1891,  which  is  described  and 
iDnstrated  in  Ordnance  Memoranda  No.  24  (1884),  has  now  been  altered 
to  eonform  as  nearly  as  practicable  to  the  later  model.  On  being  turned 
into  the  Frankford  Arsenal,  accompanied  by  the  sight  bracket,  these 
Bghts.  of  which  there  are  a  number  in  use,  are  altered  as  follows: 

The  graduation  on  the  vertical  limb  is  made  to  give  direct  reading  to 
ire  minutes  of  arc  in  place  of  fifteen  as  heretofore,  and  the  graduation 
of  the  horizontal  limb  is  changed  to  give  a  deflection  scale  in  one-thou- 


46  REPORT  OF  THE  CHIEF  OF  ORDNANCE. 

sandths  of  the  range.  The  difference  in  size  of  shank  between  the  old 
and  new  patterns  is  also  corrected  and  interchaugeability  of  both 
patterns  in  their  sight  sockets  secured  by  enlarging  the  shank  of  the 
old  sight  and  also  enlarging  its  sight  socket  to  be  identical  with  that 
of  the  later  model.  Descriptive  drawings  of  the  model  1891  sight  and 
of  the  modified  prior  sight  are  appended. 

INSPECTING  INSTRUMENTS. 

On  account  of  the  conical  shape  of  the  cavity  in  armor-piercing 
projectiles,  ordinary  appliances  or  calipers  can  not  be  used  to  measure, 
with  accuracy,  the  eccentricity  of  the  shot  in  their  inspection. 

There  is  appended  to  this  report  a  description  of  a  valuable  instru- 
ment— an  eccentric  caliper — for  making  such  measurments,  which  has 
been  devised  and  constructed  by  the  department  during  the  year. 

EXPERIMENTAL  MATERIAL. 

Range  finders  for  artillery  and  infantry. — A  number  of  range  finders 
procured  by  the  Department  within  the  past  few  years  have  now,  with 
the  approval  of  the  Major-General  Commanding  the  Army,  been  issued 
for  trial  and  report,  as  follows : 

To  the  School  of  Application  at  Fort  Riley,  Eans.,  one  sample  each 
of  the  Erie,  Weldon,  Aide-Tireur,  and  Nolan  range  finders,  and  Unge 
telemeters;  and 

To  the  Infantry  and  Cavalry  School,  at  Fort  Leavenworth,  Eans., 
one  each  of  the  Watkins  and  Broad-arrow  range  finders,  one  set  of 
mekometers,  and  one  Labbez  telemeter. 

Friction  primers  for  field  guns  tvith  atrial  vent, — The  use  of  an  axial 
vent  through  the  breech-block  spindle,  in  the  field  guns  of  present 
manufacture  (model  1890),  has  necessitated  an  attachment  to  the  fi'ic- 
tion  primers  by  which  it  will  be  retained  on  the  lanyard  hook  when 
fired  and  prevented  from  being  projected  to  the  rear  to  the  injury  of 
persons  standing  behind  the  gun.  The  form  of  this  attachment,  now 
under  trial,  consists  of  a  thin  brass  wire  about  18  inches  in  length, 
looped  or  coiled  for  convenience,  and  having  one  end  fastened  in  the 
loop  of  the  friction  wire  and  the  other  around  the  head  of  the  body  of 
the  friction  primer. 

Aluminum  equipments, — Experiments  with  articles  of  equipments 
made  of  aluminum  and  its  alloys  have  been  continued  during  the  year 
at  various  posts  and  at  the  Rock  Island  Arsenal,  and  very  intelligent 
assistance  has  been  given  to  the  department  by  manufacturers.  Suc- 
cessful results  have  been  obtained  in'  the  production  of  spurs,  waist- 
belt  plates,  and  several  minor  articles ;  but  in  those  cases  in  which, 
from  their  importance  as  articles  of  considerable  weight,  success  was 
hoped  for  most — such  as  bits,  cups,  meat  cans,  picket  pins,  and  horse- 
shoes— the  desired  quality  of  metal  has  not  yet  been  obtained.  A  very 
promising  canteen    has   been  designed,  but  not  yet  tested  by  the 
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dqwrtment,  and  esperimeuts  will  be  contiuaed  as  rapidly  as  possi- 

Ue. 

Intrenching  tools. — Modifications  having  been  made  in  the  Babcock 
qttde-hatchet  and  the  Patterson  and  the  Kahan  intrenching  tools 
they  will  be  sobmitted,  together  with  the  Luther  intrenching  tool,  the 
knife  bayonet  for  the  magazine  rifle,  and  designs  presented  by  Gol. 
Ben  and  Capt.  Zalinski,  to  a  board  for  trial  and  report. 

Designs  are  now  under  consideration  with  a  view  to  selecting  a  knife 
to  eoDstitote  the  side  arm  for  the  cannoneers  of  the  light  batteries, 
ind  expenmeuts  are  being  continued  with  various  articles  of  accouter- 
meots  and  equipment. 

An  attachment  for  the  Springfield  rifle,  for  use  in  gallery  practice 
vith  Md  guns,  was  made  at  Springfield  Armory,  and  is  now  at  the 
li^t  ArtiUery  School  undergoing  test. 

Sevenil  designs  for  moving  targets  have  been  submitted,  which  are 
iogenkms  and  highly  recommended,  but  their  cost  is  so  great  that  in 
view  of  the  extent  of  the  appropriations  it  has  not  been  feasible  to  man- 
■&ctnre  them. 

I  ha?e  the  honor  to  submit  herewith  the  following  papers  as  append- 
Jees  to  this  report : 

Appendix  1. — Report  of  action  taken  during  the  year  ended  June  30, 
18^  under  the  provisions  of  the  act  approved  March  3,  1881. 

REPORTS  FROM  SPRINGFIELD  ARHORY. 

Appendix  2. — Eeport  of  principal  operations. 

BEPORTS  ii-ROM  FRANKFOBD  ARSENAL. 

Appendix  3. — Progress  report  on  manufacture  of  .30-caliber  ammuni- 
tkm— 1  plate. 

Appendix  4. — ^Bei)orts  u)K)n  test  of  .30-caliber  lubricated  and  non- 
faibrieated  ballets,  and  materials  for  bullet  jackets. 

Appendix  5. — Reports  upon  test  of  cupro-nickel  steel  as  material  for 
^caliber  ballet  jackets. 

Appendix  6, — Report  of  experiments  with  .30-caliber  service  and 
tQbalar  ballets  (5  plates). 

Appendix  7. — Trajectories  of  .30-caliber  service  and  the  Hebler  tubu- 
lar bullets  (1  plate). 

Appendix  8. — Specifications  for  smokeless  powders  for  .30-caliber 
mail  arms. 

Appendix  9. — Report  of  test  of  smokeless  powders  for  small  arms. 

Appendix  10. — Investigations  and  tests  of  smokeless  powder  in  chem- 
ical laboratory. 

Appendix  11. — Description  of  eccentric  calipers  for  armor-piercing 
|)fO}6cti]e8  (1  plate). 

Appendix  lii. — Manufacture  of  crusher  gauges  for  cannon  (5  plates). 
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SEPOBTS  FEOM  BENIGIA  AftSENAL. 

Appendix  13, — ^Tests  of  powders  and  small-arm  ballets. 

EEPOETS  FEOM  WATERVLIET    ARSENAL   AND    ARMY   GUN    FACTORY. 

A]^endix  14. — Bex)ort  of  principal  operations  (6  plates). 

REPORTS  FROM  WATERTOWN    ARSENAL. 

Appendix  15. — Eeport  of  principal  operations  (1  plate  showiiiguiodi- 
fied  Piper  gin). 

Appendix  16. — Description  of  barbette  carriage  for  12-incli  B.L.  rifle 
(16  plates). 

Appendix  17. — Description  of  double  horizontal  boring  machine,  built 
at  Watertown  Arsenal  (7  plates). 

REPORTS  PROM  ORDNANCE  PROVlJfO  GROUND. 

Appendix  18* — Eeport  of  principal  operations  (2  plates). 

Appendix  19. — Summary  of  tests  of  smokeless  powders. 

Appendix  20. — Report  of  firings  made  with  Woodbridge  10-inch 
B.  L.  rifle,  wire  wound. 

Appendix  21. — j^eport  of  firings  made  with  12-inch  B.  L.  mortars  to 
determine  pitch  of  rifling  (0  plates). 

Appe^idix  22. — Range  table  for  3.2inch  B.  L.  field  gun,  steel  (3  plates). 

Appendix  22a. — Accuracy  trials  of  a  worn  8-lnch  rifle  with  enlarged 
rotating  band  (2  plates). 

MANUFACTURE   OF  POWDERS. 

Appendix  23. — Report  of  the  inspector  of  powder. 

CONSTRUCTION   OF  ORDNANCE. 

Appendix  24. — Progress  report  on  the  manufacture  of  steel  forgings, 
castings,  etc.,  at  the  Midvale  Steel  Works,  Philadelphia,  Pa. 

Appendix  25. — Progress  report  on  manufacture  of  steel  forgings,  etc., 
at  the  Bethlehem  Iron  Works,  South  Bethlehem,  Pa. 

Appendix  26. — Progress  report  on  the  manufacture  of  ordnance  at  the 
West  Point  Foundry,  Cold  Spring,  N.  Y. 

REPORTS  FROM  ORDNANCE  BOARD. 

Appendix  27. — ^Test  of  Gordon  disappearing  carriage  for  10-inch  B. 
L.  rifle. 

Appendix  28. — Test  of  Buffiugton-Crozier  disappearing  carriage  for 
8-inch  B.  L.  rifle. 

Appendix  29. — ^Test  of  BufdngtonCrozier  disappearing  carriage  for 
10-inch  B.  L.  rifle. 
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Appendix  3L — ^Report  npou  the  dismantling  of  the  Brown  5-inch  seg- 
mental wire-wound  gun  (2  plates). 

Appendix  32. — Test^  of  a  battery  of  pneumatic  dynamite  guns  at 
Saody  Hook,  N.  J.  (5  plates). 

TEST   OF  6-POUNDER   RAPID-FIRE   GUNS. 

Appendix  33. — ^Test  of  Driggs-Schroeder  gun  (8  plates). 

A^^endix  33A. — ^Test  of  Sponsel  gun  (3  plates). 

Appendix  33B. — ^Test  of  Hotchkiss  gun  (8  plates). 

Appendix  33C. — Test  of  Maxim-Nordenfeldt  gun  (8  plates). 

Appendix  33D. — ^Test  of  Seabury  gun  (8  plates). 

Appendix  34, — ^Test  of  spiral  springs  for  spring-return  12-inch  mortar 
carnages  (1  plate). 

Appendix  35. — ^Beport  of  experiments  made  to  render  more  easily 
otiserrible  the  smoke  from  bursting  shrapnal  or  shell. 

Appendix  36. — Progress  report  upon  experiments  made  to  determine 
duBenacmg  of  cartridge  cases  for  3.2-inch  gun  using  smokeless  powder. 

MISCELLANEOUS.  ^ 

Appendix  37. — Specifications  for  smokeless  powders  for  field,  siege, 
snd  seacoast  guns. 
Appendix  38. — Annual  report  of  chief  ordnance  officer,  Department 
ri  tile  Platte. 
Appendix  39. — Report  by  O.  W.  Albee,  m.  e.,  assistant  ordnance 
inspector  at  the  Midvale  Steel  Works,  on  the  manufacture  of  forgings 
ttd  eastings  for  St.  Mary's  Falls  Canal  lock  gate,  furnished  by  the 
Midrale  Steel  Company,  for  the  Engineer  Department,  U.  S.  Army. 
Appendix  40. — Sights  for  8-inch  M.L.  rifle  (3  plates). 
I  have  the  honor  to  be,  very  respectfully, 

D.  W.  Flagler, 
Brigadier- General  J  Chief  of  Ordnance. 
Tbe  Secretary  of  War. 
0RD94 A 
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B^ari  of  action  taken  umier  the  act  of  March  5,  1881^  during  thefincal 

year  end^id  June  SOj  1891, 

Manfh  10,  1894.  Purchased  froui  Bernard  Peyton  10,000  potinda  liexagonal 
powder,  at  25  cents  per  pound $2, 500 
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Springfield  Armory, 
Springfield^  Mass.j  September  2dj  1894. 

&B:  1  have  the  honor  tx)  submit  the  following  report  of  the  principal 
opm&oosat  this  armory  during  the  fiscal  year  ending  June  30, 1894. 

NlfiW  SHOPS. 

Ilw  additions  to  these  shops,  referred  to  in  the  report  of  principal 
Vfations  at  the  armory  during  the  year  ending  June  30,  1893,  were 
Wpteted  during  the  past  fall. 

Oieach  floor  of  the  machine  and  fQing  shop,  and  of  the  carpenter 
»i^king  shop,  is  a  water-closet,  one  or  more  washing  tanks  for  the 
*«rtaaen,  and  kettles  for  hot  soda  water  for  washing  work.  These 
teidings  have  been  wired  throughout  for  electric  light,  and  two  dyna- 
^  for  the  exclusive  use  of  these  shops  are  about  to  be  placed  in  the 
tt?mereom. 

^  stocking  shop  and  the  carpenter  shop  have  been  fitted  with  a 
sptan  of  exhaust  pipes,  connected  with  a  double  fan  located  in  the 
^aient.  This  fan  is  02  inches  in  height  and  requires  35  horse  power 
to  operate  it;  a  pipe  20  inches  in  diameter  from  the  carpenter  shop 
^tersoD  one  side  and  a  second  pipe  of  same  size  from  the  stocking 
•^P enters  the  opposite  side;  the  outlet  pipe  is  28  inches  in  diameter 
*^  is  laid  ander  ground,  in  a  wooden  box,  320  feet  to  a  brick  chamber 
Wt  without  the  south  door  of  the  boiler  room;  into  this  receptacle, 
*tlie  shavings,  chips,  and  dust  are  driven  and  are  removed  from  time 
to  time  for  consumption  under  the  boilers. 

^  bere  pnicticable,  each  machine  is  provided  with  a  hood  about  its 
^m  and  a  pipe  leading  into  the  main  exhaust  pipe  running  the 
*D?tbof  the  building.  '•Sweep-ups"  are  placed  at  convenient  points, 
Njn  the  stocking  shop  ventilating  pipes  are  placed  over  the  "  stock- 
^  benches  to  draw  off  the  fine  dust  from  the  walnut  and  to  more 
*^oghly  ventilate  the  room.  The  system  works  admirably  and 
^«  these  two  shops  most  comfortable. 

Tbe  polishing  room  of  the  filing  shop  is  also  provided  with  a  single 
^aost  fan,  52  inches  high,  consuming  8  horse  power,  placed  in  the 
■**«neDt  under  that  room;  this  fan  is  conuected  with  a  pipe  running 
*^^d  the  room  immediately  behind  the  polishing  wheels,  and  over 
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each  of  the  latter  a  ^^  hood "  projects  from  the  pipe.  The  discharge 
pipe  from  the  fan  extends  over  a  tank  of  water  on  the  outside  of  the 
building,  and  into  this  the  emery  is  driven. 

A  small  exhaust  fan  and  pipes  have  been  placed  also  in  the  brown- 
ing room  for  the  benefit  of  the  wheels  used  there. 

The  transfer  of  the  machinery  from  the  old  shops  was  parried  on 
during  the  year  as  was  found  most  advantageous  without  interfering 
with  the  work  in  hand. 

The  room  at  the  north  end  of  the  filing  shop,  fitted  as  an  extension 
to  the  milling  shop,  was  in  operation  in  October. 

The  stocking  shop  was  put  into  operation  in  January,  and  the  carpen- 
ter shop  about  the  same  time. 

The  filing  shop  was  transferred  in  February,  and  the  machine  shop 
had  one  set  of  machines  started  in  May,  but  it  was  not  till  the  last  part 
of  July  that  this  shop  was  in  full  working  order. 

The  preparation  of  the  fixtures  and  tools  for  the  new  rifle  made  it 
necessary  not  to  disorganize  the  old  machine  shop  till  the  last.  Work 
was  suspended  for  twelve  days  on  July  7,  and  this  time  was  used  to 
complete  the  transfer  and  set  that  entire  shop  in  running  order. 

In  the  annealing  and  tempering  room  have  been  erected  three  case-^ 
hardening  furnaces  of  Brown  &  Sharpe's  pattern,  one  structure  con-* 
taining  five  tempering  ovens  and  two  blueing  furnaces.  This  room  will , 
shortly  be  in  operation. 

The  fitting  up  of  the  new  blacksmith  shop  has  not  been  completed,;, 
and  will  not  be  probably  for  a  couple  of  months.  ~ 

NEW  QUARTERS  FOR  OFFICERS. 

The  first  set  of  new  ciuarters  was  commenced  in  September  last,  it 
having  been  decided  to  do  the  work  by  day  labor;  this  house  was 
covered  in,  and  slating  completed  by  December  1.  On  account  of 
most  unreasonable  delays  in  obtaining  the  inside  finish  the  house  is 
not  completed  at  this  date,  but  should  be  by  November. 

The  second  set  of  <iuarters  was  commenced  the  latter  part  of  June 
of  this  year,  and  at  this  date  is  covered  in  and  the  slating  commenced. 

To  make  room  for  this  last  building  an  old,  small  set  of  quarters  was 
to  be  removed,  and  with  your  approval  the  rear  part  was  torn  down 
and  the  front  portion  was  moved  bodily  to  a  site  in  rear  of  the  fire 
engine  house,  and  near  the  entrance  to  the  stables.  This  house  will  be 
occupied,  when  fitted  up,  by  the  noncommissioTied  officer  in  charge  of 
the  stables. 

MANUFACTURE   OF   ARMS. 

Since  the  last  annual  report  the  alterations  to  and  the  fitting  up  of 
machines,  and  the  manufacture  of  fixtures,  tools,  and  gauges  for  the 
manufacture  of  the  magazine  rifle  have  progressed  steadily. 

All  required  to  enable  40  rifles  to  be  turned  out  per  day  was  accom< 
plished  by  June  1 ;  but  since  then  mjiuy  changes  have  been  found  de- 
sirable, and  additional  tools  have  been  needed  to  increase  the  "  out- 
put;" at  this  date  the  work  is  organized  to  produce  60  arms  per  day, 
and  within  a  few  months  it  is  thought  it  will  be  possible  to  advance 
to  80  arms  per  day. 

In  the  manufacture  of  this  new  and  more  complicated  arm  than  any 

heretofore  made  at  the  armory  a  reorganization  of  the  system  in  vogue 

was  believed  very  desirable,  if  not  necessary,  in  order  to  perfect  the 

work  and  to  keep  down  the  cost,  and  some  radical  changes  and,  it  is 

hoped,  Jmprovements  have  been  made. 


BEPORT   OF   THE   CHIEF   OF   ORDNANCE. 


53 


The  most  important  changes  are,  Urst,  the  iutrodaction  of  cheaper 

labor  wherever  possible ;  and,  second,  the  substitution  as  far  as  prac- 

ticabie,  of  machine  for  hand  work. 
To  accomphsh  what  was  desired  it  became  necessary  to  replace  two 

old  foremen,  several  inspectors,  and  a  number  of  old  worn-out  workmen. 
It  the  forging  and  finishing  shop  has  be^u  placed  an  active,  intelli- 

fent  willing  foreman,  who  lias  had  previous  experience  at  similar  work ; 

a  new  spirit  and  new  methods  have 'been  introduced  into  that  shop, 

tliich  have  been  of  great  benefit  to  the  work  and  to  the  armory. 

A  joang,  active,  and  good  machinist  was  selected  as  a  new  foreman 
of  the  filing  shop;  he  has  labored  with  intelligeuce  to  diminish  the 
amoant  of  hand  filing  by  placing  more  work  on  rotary  filers,  polishing 
jmd  buffing  wheels,  and  on  other  machines.  A  change  in  the  working 
(tf  the  parts  in  the  milling  shop  rendered  much  of  this  more  practicable. 

By  the  method  formerly  followed  much  of  the  work  was  not  milled 
to  pjikg^  nor  were  the  cuts  smooth ;  as  a  result,  the  pieces  had  to  be 
filed  to  the  required  size  and  finish,  and  much  drawfiling  was  necessary. 

TbeebitDges  in  the  milling  shop  have  been: 

First.  The  introduction,  so  far,  of  some  30  boys  and  young  men,  who 
are  paid  from  75  cents  to  $1.50  per  day,  according  to  the  natnre  of  the 
work  00  which  engaged.  Of  these,  the  lower  grade  remove  the  burs 
from  the  work,  wash  the  work,  and  carry  it  back  and  forth  from  the 
in^g^eetiDg  room,  enabling  the  highest-priced  men  to  remain  more  cou- 
stantly  at  their  machines;  the  higher  gnule  operate  milling  machines, 
tbdr  tools  being  kept  in  order  by  a  few  selected  men. 

Second.  The  more  general  use  of  double  fixtures  upon  milling  ma- 
ekin^  so  that  two  pieces  instead  of  one  may  be  worked  at  the  same 
tine  on  one  machine. 

Third.  Obliging  all  finishing  cuts  to  be  taken  smooth  and  down  to 
diet  gauge.  This  requires  the  tools  to  be  kept  sharp  and  the  work- 
met  to  give  greater  care  and  attention. 

Li  accomplishing  this,  new  milling  machines  with  an  overhanging 
mn  for  supporting  the  outer  end  of  the  more  delicate  tools  have  been 
procured,  and  on  some  pieces  both  roughing  and  finishing  cuts  are 
tftkeo. 

Changes  in  the  fixtures  and  tools  and  in  the  order  of  making  the  cuts 
are  stall  being  made  almost  daily,  and  cheaper  labor  being  substituted 
wherever  it  is  deemed  practicable. 

So  far  piece  prices  have  been  placed  upon  but  few  of  the  operations, 
as  the  tools  are  not  yet  in  such  thorough  running  order  as  to  permit 
this  to  be  done  with  sufficient  accniracy. 

The  difficulties  experienced  for  some  time  in  the  drilling  of  the  barrel 
have  deen  skillfully  overcome,  and  now  but  very  few  pieces  are  lost  on 
this  account. 

dp  to  this  date  2,951, magazine  rifles  have  been  fabricated,  but  none 
have  been  issued  toward  the  arming  of  any  one  regiment.  Several 
eauses  have  delayed  this  since  the  supposed  completion  of  the  rifles :  A 
sufficient  number  of  bayonet  scabbards  have  not  been  made;  it  was 
foond  necessary  first  to  change  the  front  sight  and  then  the  leaf  of  the 
lear  sight;  as  the  brass  head  to  the  ramrod  was  unsightly  and  bent 
«asly,  a  ramrod  forged  in  one  piece  has  been  substituted;  and,  finally, 
^hen  it  was  believed  that  the  arms  were  ready  for  issue,  it  was  found 
that  rust  had  appeared  in  the  chamber.  All  these  difficulties  have 
been  remedied,  and  as  suflicient  scabbards  will  soon  be  completed  there 
shoaki  be  no  farther  delay  in  issuing  the  arms  as  fabricated. 
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Exi)erieuce  has  not  yet  developed  all  the  difficulties  that  may  have 
to  be  considered  with  smokeless  powders;  the  formation  of  rust  in  the 
chamber  and  about  the  striker  when  gas  escai)es  through  the  primer 
has  to  be  looked  for. 

Each  arm  is  fired  at  the  armory  5  rounds,  and  if  it  be  then  cleaned 
imperfectly  rust  soon  forms,  but  when  not  cleaned  at  all  it  either  does 
not  rust  or  all  that  does  form  is  readily  removed  witli  the  powder  resi- 
due some  time  afterwards. 

Sperm  oil  does  not  remove  all  the  residue,  and  soda  water  is  now 
being  used,  after  which  the  bore  is  coated  with  cosmoline  before  the 
arm  is  packed. 

A  feature  of  the  new  arm,  which  was  under  consideration  for  some 
time,  was  the  amount  of  head  space  for  the  cartridge. 

With  the  Frankford  cartridge,  using  a  copper  primer,  it  appeared 
necessary  that  the  head  should  be  well  supported,  and  a  space  of  0.06'' 
was  found  at  the  armory  to  be  most  suitable  and  to  prevent  generally 
the  piercing  of  the  primer  by  the  striker.  As  this  limit  was  not  con- 
sidered practicable  at  Frankford  Arsenal,  the  head  space  has,  by  your 
order,  been  fixed  at  0.062"  minimum,  0.004"  maximum,*  this,  it  is 
found,  allows  many  cases  of  piercing  with  the  copper  primer,  but  works 
well  with  the  new  cartridge  using  a  brass  primer;  still,  with  this  latter 
there  exists  the  defect  of  escaping  gas  about  the  primer  pocket,  which 
erodes  the  face  of  the  bolt  or  enters  the  striker  orifice  and  corrodes  the 
parts  within  the  bolt  when  much  gas  escapes. 

No  erosion  so  far  produced  in  the  face  of  the  bolt  has  been  found  to 
render  that  part  unserviceable.  To  enable  this  surface  to  resist  better 
the  erosive  action,  when  the  bolt  is  casehardened,  a  small  piece  of 
potassium  cyanide  is  placed  in  the  well,  and  thus  the  hardness  of  the 
front  surface  is  much  increased. 

Even  with  the  amount  of  fitting  still  found  necessary  the  success 
attained  in  the  working  of  a  mechanism  so  different  from  that  of  all 
previous  manufactures  at  the  armory  can  only  be  regarded  as  extremely 
satisfactory.  A  list  of  the  component  parts  of  the  rifle  is  appended 
hereto. 

Upon  the  death,  in  June  last,  of  Mr.  S.  W.  Porter,  the  late  master 
armorer,  the  Secretary  of  War  decided  that  his  place  should  not  be 
filled.  This  increased  the  duties  of  the  foremen,  as- now  each  is  held 
responsible  for  th^  machines,  fixtures,  and  tools  in  his  shop,  and  for 
their  adaptability  to  the  work  required  of  them.  The  division  of 
responsibility  which  existed  formerly  in  the  shops  is  corrected,  and  the 
result  is  very  satisfactory. 

The  officers  in  charge  of  the  shops  are  placed  upon  a  more  correct 
footing,  and  are  able  to  be  of  more  assistance  to  the  commanding  officer, 
and  to  acquire  a  bettor  knowledge  of  the  work  of  the  armory. . 

• 

ARMS   UNDER   CONTRACT. 

A  second  contract  for  Colt's  double-action  revolvers,  caliber  .38,  army, 
model  1892,  was  made  by  the  Department  with  the  Colt's  Patont  Fire 
Arms  Manufacturing  Company  on  January  4,  1893;  the  3,000  arms 
under  this  contract  were  all  inspected  by  the  Department,  and  wei*e 
delivered  at  this  armory  by  December  31, 1893. 

The  method  heretofore  followed  in  the  inspection  of  such  arms  has, 
it  is  thought,  required  too  nmch  of  the  Department.  An  employ^  of 
the  armory  has  been  placed  at  the  factory,  and  been  present  daily  as 
subinspector  and  h'as  been  performing  duties  which  should  belong  to 
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manafaeturer.  This  subinspector  lias  constantly  been  called  npon 
examine  and  reject  work  which  should  not  have  been  presented,  but 

lid  have  been  thrown  out  by  the  contractor. 
;The  attention  of  the  contractor  has  been  called  to  this,  and  with  the 
jnt  contract,  the  third  that  ]ias  been  made  for  caliber  .38  revolvers, 
Terent  coarse  is  being  followed;  the  contractors  with  perfect  will- 

less  having:  arrang^  to  have  the  components  inspected  more 
mghly  before  being  submitted  to  the  Department  inspector.  The 
}T  coarse  to  be  followed  in  such  cases  still  deserves  consideration 

the  Department. 

BAYONET  SCABBARD. 

A:^r  some  delay  in  the  preparation  and  submission  of  samples  of  a 
foket  8cabbard  for  the  magazine  rifle,  a  pattern  was  approved  by 

ttd  the  manufacture  ordered. 
,Ike  scabbard  adopted  has  a  body  of  steel,  with  mouthpiece  and 
I  cprings,  between  wliich  the  bayonet  is  held;  a  hook  of  steel, 
"  '  to  a  boss  upon  the  body,  .serves  to  atta<ih  the  scabbard  to  the 

^Ob  accoBot  of  the  weight  of  this  scabl)ard,  7^  ounces,  you  directed 
experiments  should  be  made  with  aluminum  as  a  material  for  the 
ftion. 
^He  Pittsburg  Reduction  Company  presented  several  samples  of 
alnmiimm,  alloyed  with  other  metals  to  obtain  stili'ness.    From 
of  Ibese,  scabbard  bodies  were  successfully  formed  with  the  same 
^  'lines  as  are  employed  in  the  manufacture  of  the  steel  scabbard.   At 
ift  point  the  success  terminated,  as  up  to  the  present  all  methods 
^  '  to  produce  a  hrui,  neat,  and  practicable  union  of  the  folded  edges 
iiiiled.    Numerous  solders  exist  which  can  be  used  on  this  metal  - 
/ttans  of  the  ordinary  soldering  iron,  but  that  method  is  not  suited 
itb  particular  ^vork. 

iaother  company  is  now  experimenting  with  the  construction  of  a 
rd  with  folded  edge^.  This  gives  a  very  attractive  looking  scab- 
Uut  so  far  one  not  possessing  sufficient  stiffness. 
The  Carbo- Alumina  Metal  Company  of  St.  Louis  has  undertaken  to 
a  scabbard  of  their  metal.  Tiie  result  as  yet  is  not  known. 
[  Alamiimm  is  a  very  attractive  metal  to  the  eye  and  to  the  liand,  but 
to  utility  about  a  military  hrearm  is  a  very  open  question.  Castings 
P^^e  been  obtained  for  certain  parts  of  the  magazine  ritie,  but  all  so 
l^have  proved  useless. 

STEEL   FOB   GUN  BARRELS. 

The  test  of  samples  of  steel  for  rifle  barrels  was  continued  during 
fl*  y^ar,  and  of  those  numbered  40  and  41  in  the  subjoined  table 
j^^  pounds  of  each  were  purchased  for  use.  Little  dift'erence  has 
w«n  found  between  the  metals  from  the  two  manufacturers  and  each 
^8  been  quite  uniform. 

The  test  of  samples  was  continued  after  the  selection  of  the  stock 
^the  current  year  in  order  to  determine  what  might  be  available  in 
ftefuture. 

^0.  54  were  ten  barrels  of  Swedish  steel  sent  to  this  country 
trough  the  intervention  of  Capt.  E.  L.  Zalinski,  U.  S,  Army, 
referred  to  in  first  indorsement,  July  20,  1893,  Ordnance  Office,  file 
3*98  of  1893.  Several  barrels  have  been  completed  and  placed  in  arms, 
*od  are  about  to  be  tested. 

^0.  56  contains,  it  is  understood,  about  4  per  cent  of  nickel.  TYie 
^0  barreJ^  obtained  are  ready  for  test. 
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nrVEWTIONS  FOE  MAGAZINE   SMALL  ARMS. 

The  papers  and  desi^s  relating  to  magazine  arms  submitted  by 
Ufentors  iiare,  as  received  during  the  year,  been  examined  and  reported 

'^n  in  accordance  with  your  instructions  of  January  3,  1893. 
We  Mowing  are  the  principal  papers  that  have  been  received  up  to 

Ittedate,  the  action  on  each  noted: 

I^^emher  IP,  1893. — John  Frick,  of  Laramie,  Wyo.,  incloses  drawing 
W^ie^t  Xo.  428597,  granted  him  for  breech-loading  lirearm. 

Kefeired  from  Ordnance  Office:  ''A  letter  from  the  within  writer  was 
iwcired  at  this  office,  and  on  October  18  a  copy  of  the  circular  letter  of 
Januaiy  2, 1893,  was  sent,  with  instructions  to  apply  to  the  command- 
ing officer  Springfield  Armory  for  further  information." 

Jffliiwfy.^,  1894, — Returned  to  the  Chief  of  Ordnance  ^*  with  report 
tbt  Mr.  Frick  on  November  16,  1893,  sent  to  this  office  a  copy  of  his 
pitMt  specification  of  a  firearm.  A  duplicate  of  this  pai>er  was  called 
i»r.  whicb  is  the  one  referred  to  within.  The  description  of  this  arm  has 
been  examined  and  is  found  to  relate  to  a  simple  breech-loader,  and 
tttfefore  is  not  such  as  is  now  sought  for  military  service.  As  a  simple 
^  heeeh-loader  it  is  inferior  to  other  known  arms  of  the  kind.  Mr.  Frick 
'  ia»  been  advised  of  the  submission  of  this  report." 

JdMMHf  16 J 1894. — George  Edwards,  of  Berkeley,  Cal.,  incloses  draw- 
%aDd  description  of  repeating  iirm  designed  by  him,  to  meet  defects 
in  tlie  Krag- Jorgensen  magazine  arm. 

Rdierred  from  Ordnance  Office:  ''Referred  for  report." 

Fednuirif  12^  1894. — Returned  to  the  Chief  of  Ordnance  "with  report 
to  carefiil  attention  has  been  given  to  the  changps  proposed  by  Mr. 
Mvards,  and  it  is  believed  that  none  of  the  features  possess  sufficient 
•oit  to  justify  further  consideration.  Some  of  the  parts  designed  are 
Bot  new  and  have  already  been  condemned  by  a  recent  board  on  maga- 
BDt  anas.  Mr.  Edwards  has  assumed  defects  which,  so  far,  have  not 
been  found  to  exist,  and  should  they  develop  hereafter  means  to  over- 
come them  can  then  be  sought.  The  proposed  arm  is  more  complicated 
than  the  magazine  rifle,  model  1892," 

A%qu$t  19j  1894. — J.  W.  Mullins,  of  Fariston,  Ky.,  has  a  gun  with 
B^gazine  more  simple  than  last  one  tested  by  the  War  Department. 
Kequests  it  examined  by  persons  who  have  no  interest  in  any  other  gun. 

Referred  from  Ordnance  Office:  *'  Referred  for  remark." 

AuguMt  27. 1894. — Returned  to  the  Chief  of  Ordnance  "  with  report 
that  Mr.  Mullins'  inventions  in  the  line  of  firearms  have  several  times 
been  considered  at  this  armory,  and  report  made  upon  them.  So  far 
Ms  designs  have  possessed  no  merit;  whether  or  not  the  arm  to  which 
he  refers  within  may  be  an  improvement  upon  those  that  have  pre- 
«ded  it  can  not  be  judged  from  his  statement." 

September  19, 1894. — J.  W.  Mullins,  of  Fariston,  Ky.,  states  differ- 
ence between  his  magazine  gun  and  those  previously  sent. 

Referred  from  Ordnance  Office:  " The  Department  has  previously 
infonned  Mr.  Mullins  that  it  deemed  a  further  trial  of  his  magazine 
*nna  unnecessary.  In  view,  however,  of  the  changes  in  design  stated, 
he  is  recjuested  to  report  whether  he  deems  them  of  such  merit  as  to 
^der  a  further  trial  of  the  arm  advisable." 

September  ^,  i894.— Returned  to  the  Chief  of  Ordnance  "with  report 
that  no  intelligent  opinion  can  be  given  upon  the  merits  of  the  arm  from 
the  remarks  within,  and  that  Mr.  Mullins  should  furnish  a  drawing  or 
BKHiel  of  his  new  aesign.    Judging  from  what  has  gone  before,  Mr. 
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Mnlliiis  hapS  little  conception  of  what  constitntes  a  desirable  magazii 
arm,  or  what  may  be  worthy  of  trial." 

Respecthilly,  your  obedient  servant, 

A.  MORDBCAI, 

Colonel,  Ordnance  Department  U.  8.  Army^  Commanding, 

The  Chief  of  Ordnance,  U.  S.  Army, 

Wa^hingtony  I).  C, 


Component  parts  of  United  Stages  nmgazine  rifie,  caliber  ,30,  model  1892, 


Barrel. 

Bayonet  blade. 

Bayon(;t  catch. 

BayoDot-catch  nut. 

Bayonet -catch  8])ring. 

Bayonet  gripo,  body,  richt. 

Bayonet  gripe,  body,  left. 

Bayonet-gripe  rivets  (2). 

Bayonet-gripe  washers  (4). 

Bayonet  guard. 

Bayonet  pommel 

Bolt. 

Butt  plate. 

Butt-i)late  screw,  large. 

Butt-plate  screw,  small. 

Butt  swivel. 

Butt-swivel  pin. 

Butt-swivel  plate. 

Butt-swivel  plate  screws  (2) 

Carrier. 

Cocking  piece.  * 

Cut-off. 

Cut-off  spring. 

Ejector. 

Ejector  pin. 

Extractor. 

Extractor  spring. 

Extractor  screw. 


Firing  pin. 
Follower. 
Follower  pin. 
Front  sight. 
Front-sight  pin. 
Front-sight  stud. 
Gate. 
Guard. 

Guard  screw,  front. 
Guard  screw,  rear. 
Guide  lip. 
Guide-lip  pin. 
Hand  guard. 

Hand-guard  rivets,  front  (2) 
Hand-guard  rivets,  rear  (2) 
Hand-guard  spring,  front. 
Hand -guard  s]>ring,  rear. 
Hinge  bar. 
.Hinge-bar  head. 
Lower  band. . 
Lower -band  pin. 
Lower-baud  swivel. 
Lower-band  swivel  screw. 
Magazine  spring. 
Mainspring. 
Ramrod. 
Ramrod  stop. 
Rear-sight  base. 


Rear-sight  base  screw,  froj 
Rear-sight  base  screw,  rea 
Rear-sight  base  spring. 
Rear-sight  joint  pin. 
Rear-sight  leaf. 
Rear-sight  slide. 
Rear-sight  slide  cap. 
Rear-sight  slide-cap  screw. 
Rear-sight  slide  catch. 
Rear-sight  slide-oatch  Kpriu| 
Receiver. 
Safety  lock. 
Safety-lock  ])in. 
.Sear. 

.Sear  spring. 
Securing  stud. 
Securing-stud  rivet. 
Side  piate. 
Side-plate  screw. 
Sleeve. 

Stacking  swivel. 
Stacking-swivel  screw. 
Stock. 
•Striker. 
Trigger. 
Trigger  pin. 
Upper  band. 
Upper-band  wcrew. 


Appendix    3. 


ESS  REPORT  OJV  THE  MANUFACTURE  OF  .30-CALIBRE  AMMUNI- 
TJOy  AT  THE  FRANK  FORD  ARSENAL,  PA, 

(1  plate.) 

Feankford  Arsbnal, 

Philadelphm,  Pa.,  Jnn^  30, 1894. 

h  obedience  to  your  instructions,  I  have  the  honor  to  respect- 
rtard  a  condensed  report  of  process  made  in  the  development 
fflofacture  of  the  .30-caliber  ammunition  during  the  last  fiscal 

rfant  for  the  production  of  the  new  ammunition  has  been  grad- 
ireloped  during  the  year,  and  it  is  proposed  to  start  the  new 
lar  with  an  output,  in  connection  with  other  cartridge  work,  of 
kaliber  cartridges  per  day.  The  processes  of  manufacture  are 
.  stiite  of  transition.  Old  machines  have  been  modified  and  new 
istrueted,  but  these  are  not  considered  as  having  yet  reached 
ected  stage,  and  new  automatic  machines  will  doubtless  yet  be 
to  diminish  the  considerable  amount  of  hand  labor  now  neces- 

Qowing  experimental  ammunition  was  manufactured  and  issued 
he  ye^r  to  the  Springfield  Armory: 


Amount. :    How  loaded. 


Powder. 


2,000 
1.000 


2.000 
3.000 


By  hand Old  Wettcren 


.do I  Troisdorf 


By  machine ... do 

.-..do ' do 


Charge. 


Bnllet. 


Grains.  ' 

37        (Jermnn-sllvcrjacketn. 
34  Do. 


35.3 
.  35.3 


Do. 
Do. 


ding  by  machine  December  16, 1893,  the  following  results  were 
I  with  two  prominent  representatives  of  the  flake  i)0 wders : 


Troiadorf. 


fhwge^ ; 

i«rge ^rainH — ! 


large... 

ffUtlon 
Hon.... 


.du. 

.do 

.do i 

.do.. 


50 

35.9 

35.3 

35.77 

.6 

.3 


New 
Wetteren. 


50 

86.5 

35.8 

341.004 
.7 
.35 
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Ill  velocity  tests  of  ammanition  loaded  by  machine  on  June  15,  with 
Peyton  powder,  the  following  resulted : 


Time. 

Velocity. 

Extreme 
variation. 

Mettn 
variation. 

Ip.  m 

, 

Ft.UiCM. 

1063.8 
1050.8 
1960 

Ft.  Meet. 

36 
12 
18 

Ft.B§es. 
9.86 

3  p. in  .............. -   -   -        -  --  -   -     

3.40 

3  p.  m 



5.2 

These  results  were  exceptionally  favorable,  as  it  is  difficult  with  any 
of  the  smokeless  powders  to  regulate  the  velocity  so  as  to  obtain 
approximately  the  standard  of  1,960  foot-seconds  from  day  to  day,  and 
even  from  hour  to  hour  constant  and  sometimes  considerable  changes 
have  been  found  to  take  place. 

Begular  manufacture,  using  an  American  smokeless  powder  (Peyton), 
commenced  on  May  7,  and  up  to  this  date  196,668  rounds  of  this  ammu- 
nition have  been  issued  or  placed  in  store. 

The  following  considerations  regarding  the  components  may  prove  of 
interest: 

CASE. 

Certain  slight  modifications  have  been  made  in  the  case,  as  follows: 

(1)  The  rim  of  the  head  has  been  turned  to  remove  a  slight  burring 
incident  to  its  forming,*  and  which  injured  somewhat  the  appearance  of 
the  case. 

(2)  The  discovery  was  made  that  cracks  occasionally  occurred  at 
the  bottom  of  the  pocket  in  manufacture,  these  not  sufficiently  pro- 
nounced to  be  discovered  in  the  testing  machine,  but  still  allowing  the 

^  bottom  to  be  bent  down  or  blown  in  by  a  strong  primer.  It  was  thought 
that  the  metal  was  too  much  fatigued  by  the  entire  formation  of  the 
pocket  without  annealing,  and  to  overcome  this  difficulty  the  first  opera- 
tion of  shaping  the  pocket  was  carried  back  to  take  place  after  the 
fifth  draw.  The  metal  at  the  head  then  has  the  benefit  of  an  anneal* 
ing  before  the  second  operation  of  forming  the  pocket. 

(3)  The  limits  as  to  thickness  of  head  have  been  changed  from  0.068'' — 
0.065"  to  0.060"— 0.065". 

(4)  The  form  of  the  pocket  has  been  slightly  changed  (Figs.  1  and  2) 
for  reasons  given  under  the  heading  of  "Primer." 

Experiments  have  been  made  during  the  year  with  aluminum  bronze 
as  a  metal  for  the  case,  but  these  have  not  yet  been  concluded. 

PRIMEE. 

At  the  expiration  of  the  last  official  year  it  was  hoped  that  a  satis- 
factory solution  of  this  rather  troublesome  problem  had  been  arrived 
at  in  a  primer  powerftil  enough  to  ignite  efficiently  the  most  obdurate 
smokeless  powder.  This  contained  a  pellet,  weighing  four-tenths  of  a 
grain,  of  the  following  composition: 

Fulminate  of  mercury 46. 1 

Chlorate  of  potash 25.8 

Antimony 12. 9 

Glass 16.1 

Early  this  year  experiments  were  recommenced  with  a  second  lot  of 
these  primers,  when  it  soon  became  evident  tbat  the  conditions  of  the 

*This  burring  developed  in  instances  where  the  pocket  shaping  was  carried  back 
to  the  fifth  draw.  J.  P.  F. 
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^ttiginal  success  had  been  varied  from  in  some  unaccountable  way. 
^Otiier  lots  were  prepared  and  tested  with  results  of  uniform  failure  to 
[explode  satisfactorily  charges  of  Troisdorf  powder,  which  had  been 
:ted  as  being  the  most  diffiqult  to  ignite. 
Without  arriving  at  any  entirely  satisfactory  explanation  of  thediffi- 
Ity,  the  composition  was  finally  abandoned  as  unreliable. 
Tbe  following  composition  was  then  experimented  with,  this  having 
isly  given  good  results:  • 

ite  of  mercary 61.5 

of  potash w 19.0 

18.0 

powder 1.5 

AfDnr-tenths  pellet  of  this  composition  proved  of  sufficient  strength 
^IftigBit^gatisfactorily  the  Troisdorf  and  other  obdurate  powders,  and 
"ihttepnere,  under  the  designation  of  E /4,  have  been  used  exten- 
[svtijfereiperimental  purposes  up  to  the  present  time.  It  was  believed 
Bkiltlus  would  serve  for  use  with  any  smokeless  powder  that  might  be 
^ii^lei  At  the  same  time  the  fear  was  entertained  and  expressed  to 
"leD^iirtmeiit  that  on  tlie  receipt  here  of  the  new  magazine  rifles  the 
^tion  might  be  again  thrown  back  into  the  experimental 
fesnlts  have  proved  that  these  fears  were  well  founded,  as,  soon 
Ak  receipt  of  the  new  arms,  the  fact  was  developed  that  the  copper 
erfa«  not  equal  to  the  severe  conditions  imposed  by  the  new  firing 
^j  dae  to  the  softness  of  this  metal,  it  offered  but  slight  resist 
to  the  *' punching  "  action  of  the  ''  striker  "  point.  After  duecon- 
tttionof  the  conditions  of  head  space,  thickness  of  cartridge  head, 
it tu determined  to  abandon  copper  as  being  unsuited  for  a  primer 
'  wider  the  existing  circumstances.  Brass  primers  were  then  pro- 
fa"  temporary  use  and  experiment,  and  eflbrts  immediately  initi- 
toprocnre  a  brass  or  other  metal  which,  while  offering  more  resist- 
^inetopanching,  would  still  possess  ductility  sufficient  to  draw  well, 
|l^|ftid  obturation,  and  not  crack  either  from  the  pressure  incident  to 
tta insertion  of  the  anvil  or  from  the  more  sudden  action  of  the  primer 
mu.  In  the  use  of  brass  primers  difficulties  have  arisen  from 
^perfect obturation  and  from  bursting  at  the  "shoulder."  The  escape 
^  at  this  point  is  serious  in  its  effect  on  the.  face  of  the  bolt, 
"^V^ly  pitting  and  scoring  the  surface.  This  escape  may  be  due  either 
toafiie  crack  in  the  side  of  the  primer,  which  the  gas  quickly  iinds 
ttd  follows  up  to  pass  out  at  the  shoulder,  or  it  may  be  through  a 
tonte  flaw  or  perforation  which  existed  originally,  or  is  produced  in 
fc  abrupt  bending  of  the  metal  or  during  the  extension  it  undergoes 
•ken  the  primer  settles  back  to  its  support.  To  reduce  the  latter 
Won,  it  was  found  necessary  to  change  the  form  of  the  pocket,  as  illus- 
Iftted  in  PI.  I,  Figs.  1  and  2.  The  old  form  permitted  an  expansion 
•d  flattening  of  the  head  of  the  primer,  taking  shape  as  represented, 
wl  the  brass  was  not  ductile  enough  to  withstand  this  action. 
It  i.s  evident  that  a  metal  which  yields  but  little  before  rupture  under 
ke  strong  and  sudden  pressure  of  a  primer  explosion  is  not  suited  for 
•ttent  primer  purposes. 

It  is  DOW  thought  that  a  satisfactory  metal  for  primers  will  be  found 
Ian  alloy  between  the  primer  copper  and  the  brass  heretofore  used,  a 
^1  which  will  combine  to  a  sufficient  degree  the  ductility  and  tough- 
•w  of  the  copper  with  the  resistance  to  "  punching"  offered  by  the 
*a8^  Test*  are  also  being  made  with  a  special  aluminum  bronze 
•dapted  to  primer  requirements. 
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)taiBed  in  our  home  market.  As  a  rale  the  cupronickel,  when 
pared  with  cupro-nickeled  steel,  is  easier  to  work,  gives  less  wear 
be  dies  and  punches,  does  not  require  the  labor  and  expense  of 
ealing,  and  gives  a  finished  bullet  somewhat  superior  in  appearance, 
first  cost  of  cnpro-nickel  is  greater,  but  taking  into  account  the 
eience  in  working,  and  the  fact  that  its  scrap  is  valuable,  while  that 
n  the  other  metal  is  worthjess,  it  is  probable  that  the  two  metals  are 
Ml  about  an  even  footing  as  regards  exjiense — that  is,  so  long  as  a 
^firm  can  alone  supply  the  cupro-nickeled  steel, 
tttb  thte  purchased  jackets  it  was  found  necessary  to  ream  out 
itly  an  interior  shoulder  which  existed  to  a  greater  or  less  degree 
the  junction  of  the  head  and  cylinder  (a,  Fig.  3).  This  shoulder 
wdikced  to  give  closer  approximation  to  uniformity  in  weight  of 
I  lilted  bullets.  As  received,  the  jackets  themselves  were  found 
i;nryia  weight  from  36  to  39  grains,  a  variation  which  could  not  be 
even  in  the  finished  bullets. 

■ 

BLANK  OABTBIDGE. 

Bodel  for  the  blank  cartridge  is  under  consideration,  this  having 

adapted  from  a  description  in  Revue  Militaire  de  FEtranger  for 

il893,but  accredited  therein  to  the  Belgique  Militaire. 

(ease  is  sufficiently  firm  not  to  be  injured  by  the  working  of  the 

and  is  not  to  throw  any  kind  of  dummy  projectile.    It  is  made 

iwdinary  cartridge  brass  and  has  the  form  of  the  ball  cartridge, 

ease  being  prolonged  and  ^lade  to  terminate  in  the  shape  of  the 

It  projectile,  the  i^oint  being  formed  by  the  folding  in  of  three  serra- 

{^^e  Figs.  4  and  5.) 

tke moment  of  firing,  the  projections  open  out  to  permit  the  pas- 
fflf  tie  gases  and  to  effect  the  obturation, 
eirtridge  is  extracted  easily  from  the  chamber  and  can  doubtless 
•f^f^ed  a  number  of  times. 

0»i»^t()  the  difficulty  of  igniting  small  charges  of  smokeless  powder 

*  cm  having  such  increased  capacity,  the  great  trouble  in  using 

below  the  upper  shoulder,  and  the  danger  from  using  any  paste- 

op  other  case  to  diminish  the  powder  space,  blaok  powder  will 

\iilj  be  used,  at  least  for  the  present. 

GALLEBY  CASE. 

A  model  for  a  special  gallery  case  has  been  under  consideration.    It 
from  a  solid  rod  of  braas  and  corresponds  in  its  exterior  dimen- 
with  the  regular  case.    A  cylindrical  space  is  bored  out  for  the 
charge  of  black  powder  and  the  round  ball  of  hardened  lead, 
case  has  been  loaded  and  fired  a  large  number  of  times  and  requires 
*  resizing. 

Very  respectfully, 

Charles  H.  Clark, 

Captain  of  Ordnance. 

^e  CoMMANDiNa  Officer  Frankford  Arsenal. 

Frankford  Arsenal, 

Fhiladelphia,  Pa.,  September  5, 189d. 
Approved  and  respectfully  forwarded  to  the  Chief  of  Ordnance  U.  S. 

J.  P.  Farley, 
Limiienant' Colonel  of  Ordrtance^  Commanding. 
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'ports  upox  tests  of  jo-caliber  lubricated  and  nonlubri- 
cated  bullets  and  materials  for  bullet  covering. 

Frankford  Arsenal, 
Philadelphia^  Fa.,  December  29, 1892, 

SiE:  lliave  the  boiior  to  submit  the  following  report  of  experiments 
made  by  your  direction  to  determine  the  effect  of  cannelure  lubrication 
upon  thea/ecuracy  and  velocity  of  small-caliber  bullets.  The  effect  of 
camieiiiie  lubrication  as  regards  prevention  of  wear  of  barrel  was  also 
con^dered. 

ARMS. 

The  Inbrieated  ammunition  was  fired  in  Springfield  experimental 
30-caIiber  rifle  "  N.^    This  rifle  had  never  been  fired  before. 

The  Donlubricated  ammunition  was  fired  in  Springfield  experimental 
Sd-caliber  rifle  "  O."  This  rifle  had  never  been  fired  before.  Both 
Eifles  were  carefully  star  gauged  before  firing. 

CHARGE. 

All  the  cartridges  fired  were  loaded  with  a  charge  of  37  grains  Wet- 
teen  powder  sieved  between  -f"  .08  and  — "  .06  (rejecting  all  grains 
Bat  did  not  pass  through  a  sieve  having  holes  of  "  .08  and  all  that 
pKsed  through  a  sieve  having  holes  '^  .06  in  diameter). 

BULLETS  AND  LUBRICATION. 

The  nonlubricated  bullet  was  of  hard  lead  with  German  silver* 
)Mket "  .015  thick  without  cannelures.  The  lubricated  bullet  was  of 
llird  lead  with  Get*man  silver  jacket  ".016  thick,  cannelured  and  lubri- 
\  ttled  in  the  cannelures.    The  weight  of  both  bullets  was  the  same — 230 

gims. 

CONDITIONS   OF  FIRING. 

An  equal  number  of  shots  were  fired  for  velocity  and  accuracy  from 
ttcb  gun.  The  guns  were  cleaned  after  each  10  shots.  The  velocity 
'ttords  were  made  by  series  of  50  shots,  and  the  accuracy  was  deter- 


.*Jwo  different  rarieties  of  German  silver  were  tried,  one  the  French  hnllet 
fnsX  eompositioD,  4  parts  copper  and  1  nickel,  and  the  other  a  special-mixture— 
J*Q9<^tioii  not  famiabed  by  the  manufacturers.  No  difference  was  noticed  in  their 
■rawioT. 
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miued  by  firing  5  targets  of  10  shots  each  for  a  series.    The  test 
much  delayed  by  other  more  pressing  experiments  taking  preced 

of  it. 

•  ••••»  • 

The  results  are  tabulated  as  follows: 

Velocity  at  53  feet  from  muzzle,  series  of  50  shots  each. 


Kumber  of  series. 


Mean  velocity. 


i  Lubricated.! 

I  ' 


Xon  lubri- 
cated. 


Mean  variation. 


Lubricated. 


1 

2 

3 ,.-. 

4 

5 

6 

7 

8 

9 

10 

Mean  of  500  roundH 


Greatest  velocity  obtained. 

Least  velocity  obtained 

Extreme  variation 


Ft.  sees. 
1,982.10 
1,974.90 
1, 974. 16 
1, 952. 10 
1,950.30 
1.959.24 
1, 964. 50 
1,P60.50 
1, 957. 16 
1.983.72 


Ft.  sees. 
1, 973. 20 
1, 978. 12 
1, 978. 32 
1,951.60 
1,970.50 
1, 966. 18 
1, 956. 50 
1. 968.  40 
1,966.02 
1, 972. 52 


Ft.  gees. 
18 

17.30 
16.58 
21.38 
16.84 
19.90 
15.40 
16.02 
15. 52 
16.82 


Nonlubri- 
catod. 


Extreme  vari 

Lubri-       X< 
oated.     brie 


1,966.45  >      1.968.13 


16.4 


Ft.  sees. 
20.84 
18.30 
20.24 
20.88 
16.60 
20.42 
25.98 
20.60 
17.26 
21.88 


20.3 


Ft.  sees.  \  Ft. 

70  , 

82 
106 
106 
110 
122 

74 

78 

74 

80 


[  Ammunition 

LubrJcat«<l 


Nonl 
cat 


Ft.  sees. 
2,  037 

1,900 
137 


Ft. 


From  the  above  it  appears  that  the  cannelured  and  lubricated  bu 
give  no  increase  of  velocity,  though  the  mean  variation  with  these 
less  in  the  trials  than  with  the  other  variety. 

Accuracy  at  500  yards,  series  of  5  targets  of  10  shots  each. 


Number  of  series. 

Mean  radius  circle  of 
shuts. 

Mean  vertical  devi 

Lubricat«d. 

Nonlubri- 
cated. 

Lubricated. 

Konl 

09,\ 

1 

Feet. 
L214 
.880 
1.036 
1.440 
1.270 
L146 
1.212 
1.378 
1.406 
1.336 

Feet. 
1.104 
l.OOK 
1.066 
1. 232 
1.230 
1.146 
1.156 
1.402 
1.386 
1.484 

Feet. 

1.044 

.727 

.839 

1.215 

1.125 

.895 

.871 

1.210 

1.288 

L234 

Fi 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Mean  of  50  tartlet's  of  10  shota  each 

1.231 

.60 

1.89 

L230 
.73 
2.04 

1.04 

.46 

1.73 

Best  tareet  of  10  shots 

Worst  target  of  10  shots 

The  above  results  show  no  difl'ereuce  as  to  accuracy  between  the 
kinds  of  ammunition. 
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For  the  sake  of  comparisou  oO  targetn  (the  targets  were  fired  in  series 
of  8)  made  consecutively  with  the  last  lot  of  service  .45-caliber  rifle 
ammunition  manufactured  were  taken  from  the  records,  as  follows : 

Number  of  targets,  10  shots  each 56 

MetQ  radiiu  circle  of  shoto,  foot 697 

Mean  vertical  deTiatioD,  foot 482 

The  .30-caliber  targets  are  far  inferior  to  the  .45-caliber  ones.  This  is 
due,  however,  not  to  the  inferiority  in  accuracy  of  the  .30-caliber  ammu- 
nitioD,  but  probably  to  the  vibration  of  the  rifle  barrel  in  the  fixed  rest. 
To  show  this  some  of  the  same  ammunition  used  in  the  experiment 
Older  consideration  was  fired  in  the  barrel  used  in  taking  pressures, 
which  is  very  heavy,  weighing  more  than  20  pounds. 

The  following  are  the  results  obtained: 


CMBcfarad  ad  labticated  bullet  .. 
UacaBBeiDnd  wnlabricated  bullet 


Number 
of  shots. 


10 
10 


Radius 

circle  of 

ahota. 


Foot. 
0.50 
.41 


Mean 
vertical 
devia- 
tion. 


Foot. 
0.475 
.340 


This  iieary  gun  is  the  only  small  caliber  arm  with  which  for  a  given 
omnber  of  targets  accuracy  has  been  obtained  equal  or  superior  to  the 
standard  accuracy  for  the  .45  caliber  arm  and  ammunition.  About  a 
fear  ago  a  number  of  targets  were  fired  witli  it,  using  lubricated  and 
Donlobricated  ammunition,  with  the  following  result: 


Luhricated  ammunition. 


NiunbcT  of  targets.  10  shots  eairh. 


Radius 

circle  of 

shots. 


Mean 

vertical 

deviation. 


B 

^*  inset 

Tanttarfct 


Foot.  Foot. 

0. 432  0. 308 

.30    i  .22 

.68    I  .41 


yonlubricai^d  ammunition. 


Number  of  targets,  10  shots  each. 


I... 

■•K  target 


Radiua 

circle  of 

shots. 

Mean 

vertical 

deviation. 

Foot. 
0.552 
.41 

Foot. 
0.410 
340 

.42 

The  above  results  seem  to  indicate  that  a  very  heavy  barrel  should 
^Qsedat  this  i)ost  for  testing  the  product  of  small  caliber  ammunition 
fc  accuracy. 

Rifles  N  and  O  were  both  carefully  star  gauged  on  the  conclusion  of 
fte  firing,  Mr.  Wernle  and  myself  doing  the  gauging.  We  are  both  of 
^e opinion  that  the  small  arms  star  gauge  in  its  present  form  is  iinre- 
^Me  and  that  its  readings  can  not  be  depended  on  much  below  0.002." 
p>e  neatest  difference  between  readings  of  gauge  before  and  after 
wing  is  0.0011"  at  28  and  26  inches  from  muzzle  in  gun  O,  used  for 
'lacaniielured  and  nonlubricated  ammunition. 
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Up  to  date,  including  all  sighting  shots,  etc.,  there  have  been  flr^ 
from  each  of  the  above  rifles  1,034  rounds. 
Respectfully,  ete., 

J.  W.  BbnAt, 
First  Lieutenant  Ordnance  Department^ 

In  charge  Ballistic  Division, 

COIVTMANDING  OFFICER  FrANKFORD  ARSENAL. 

Note. — The  pressures  due  to  the  charge  of  37  grains  of  the  sieved  Wettcren  pow- 
der used  in  these  experiments,  as  determined  hy  concurrent  tests  in  .30  caliber  pre»* 
sure  ri He,  were: 

November  16,  1892,  8  rounds,  pressures  between  38,500  and  45,000  ponnds,  mean, 
41,200  pounds  per  square  inch. 

November  17,  1892,  10  rounds,  pressures  between  40,000  and  44,000  pounds,  mean, 
41,900  pounds  per  square  inch. 

Frankford  Arsenal, 
Philadelphia^  Fa.j  December  31  j  JS92. 

Respectfully  forwarded  to  the  Chief  of  Ordnance,  U.  S.  Army. 
This  progress  report  expresses  the  results  of  tests  made  in  accord- 
ance with  the  instructions  of  the  Chief  of  Ordnance  of  June  17, 1892, 
twelfth  indorsement.  Ordnance  Oflftce,  file  No.  1217  C,  1892. 

After  the  experiments  directed  to  be  made  at  this  arsenal  for  Dr. 
Louis  A.  La  Garde,  Medical  Department  U.  S.  Army,  have  been  com- 
pleted, the  tests  herein  inaugurated  will  be  continued. 

J.  P.  Farley, 
Lieutenant' Colonel  of  Ordnance,  Commanding, 


Frankford  Arsenal,  Pa.,  September  6, 1893. 

Sir:  I  have  the  honor  to  submit  the  following  report  of  experiment* 
made  by  your  direction  to  determine  the  effect  of  cannelure  lubricatioB 
upon  the  accuracy  and  velocity  of  small  caliber  bullets.  The  effect  ol 
cannelure  lubrication  as  regards  prevention  of  wear  of  barrel  was  alw 
considered. 

These  experiments  were  in  continuation  of  those  reported  upon  bi 
me.  December  29,  1892. 

ARMS. 

The  lubricated  ammunition  was  fired  in  Springfield  experimental  3^ 
caliber  rifie  i^.  This  rifie  had  been  fired  1,054  rounds  in  the  previoix 
experiments. 

The  nonlubricated  ammunition  was  fired  in  Springfield  experiments 
.30  caliber  rifle  O.  This  rifle  had  been  fired  1,054  rounds  in  the  previon 
experiments.  Thirty-five  targets  of  10  shots  each,  of  each  kind  of  a03 
munition,  were  fired  from  a  heavy  barrel  weighing  41  pounds,  in  ord€ 
to  obtain  a  comparison  with  the  inaccuracies  caused  by  the  vibratio* 
buckling,  etc.,  of  the  ordinary  rifle  eliminated.  As  usual  the  fixed  r©^ 
was  employed  in  the  firing  for  accuracy. 

The  length, rifling  and  interior  dimension  of  bore  was  the  same  9»€< 
the  experimental  Springfield  rifles  used. 

POWDER   CHARGE. 

> 

All  the  cartridges  fired  were  loaded  with  a  charge  of  37  grains  W^ 
teren  powder  sieved  between  +  0.08"  and  —  0.00"  (rejecting  all  grai^ 
that  did  not  pass  through  a  sieve  having  holes  of  0.08"  and  all  tl»- 
passed  through  a  sieve  having  holes  0.06  "  iii  diameter). 
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BULLETS    AND   LUBRICATION. 

J  DODlnbricated  bullet  was  of  hard  lead  with  German- silver  jacket 
'  thiek,  without  cannelures.  The  lubricated  bullet  was  of  hard  lead 
Serman-silTer  jacket  0.015"  thick,  cannelured  and  lubricated  in 
nnelures.  The  weight  of  both  buUets  was  the  same,  220  grains, 
preeeding  experiments  were  made  mth  230-grain  bullets,  but 
f  them  being  on  hand  it  was  necessary  to  use  the  lighter  service 

CONDITIONS  OF  FIRING. 

qoal  number  of  shots  were  fired  for  velocity  and  accuracy  from 
[lu.  The  guns  were  cleaned  after  each  10  shots.  The  velocity 
g  were  made  by  series  of  50  shots  and  the  accuracy  was  deter- 
by  firing  5  targets  of  10  shots  each  for  a  series, 
t^  had  to  be  carried  on  from  time  to  time  when  more  urgent 
imente  did  not  interfere. 


Summary. 
[Velocity  at  53  feet  from  niuKzle.    Series  of  50  shots.] 


Lubricated  ammu- 
nition. 

Nonlubricated  am- 
munition. 

Number. 

Mean 
velocity. 

Mean 
variation 

in 
velocity. 

17.9 
21.8 
20.2 
21.9 
18.7 
22.1 
17.  2 
20.9 
18. 3 
21.  3 

Mean 
velocity. 

Mean 
variation 

in 
velocity. 

1,088 
1,998 
1,982 
1.990 
1,999 
1,987 
2,002 
1,9a') 
1,985 
1,987 

2, 013 
2,010 
2. 013 
1,999 
2.000 
2,001 
1,997 
1,979 
1.990 
1,975 

16.0 

18.4 

20.2 

13.8 

17.5 

14.6 

15.5 

16.8 

16.4 

19.2 

loof  500  shots.  - 

1,990 

20       f         1.997 

16.8 

[Accuracy  at  500  yards.    Heavy  barrel.] 


Lubricated  ammunition. 

Nonlubricated  ammunition. 

SeneH. 

Number 
of  target^ 
ins  oriea. 

Mean 

radius 

circle  of 

shots. 

Mean 

vertical 

deviation. 

Feet. 
0.30 
.28 
.24 

22 

Number 
of  targets 
in  Hcries. 

Mean 

radius 

circle  of 

shots. 

Mean 

vertical 

deviation. 

5 

5 

5 

20 

Feet. 

0. 398 

.412 

.  320 

.305 

5 
5 
5 

9rt 

Feet. 

U.366 

.474 

.368 

.319 

Feet. 
0  20 

33 

25 

21 

^«*»  of  35  targeta 

.358 

.26 

.381 

.27 

70 


REPORT  OF  THE  CHIEF  OF  ORDNANCE. 


[Accuracy  at  500  yards.     Springfield  experiinental  barrels  O.N.    Series  of  5  targets.^ 


1.. 
2.. 
3.. 
4.. 
5.. 
6.. 
7  . 
8.. 
9.. 
10. 


Kumber. 


Mean  of  50  targets 


Lubricated  ammu- 

Konlubricated am- 

nition. 

munition. 

Kadius 

Mean 

Radius 

Moan 

circle  of 

rertfcal 

circle  of 

vertical 

shots. 

deviation. 

shots. 

deviation 

Feet. 

Feet. 

Feet. 

Feet. 

1.53 

1.40 

1.36 

1.13 

1.43 

1.25 

1.83 

1.13 

1.10 

.91 

1.07 

.82 

1.33 

1.19 

1.04 

.72 

1.14 

0.98 

.91 

.66 

1.22 

1.12 

1.16 

.M 

.97 

.80 

.91 

.68 

1.03 

.88 

.96 

.77 

1.12 

1.00 

1.01 

.87 

.99 

.87 

.94 

.76 

1.18 

1.04 

1.06 

.84 

Cartridges  which  were  fired  in  the  pressure  barrel  gave  the  following 
results.  These  cartridges  were  identical  as  to  charge  and  bullet  with 
those  used  in  the  experiments : 

Number  of  shots 9 

Mean  velocity  at  53  feet  from  mnzzle foot-seconds. .  1. 962 

Mean  pressure pounds  per  square  inch . .  38, 500 

Mean  variation  in  velocity foot-seconds. .  19. 6 

BEMABKS. 


With  the  lubricated  ammunition  the  highest  mean  velocity  of  any 
series  was  2,002  foot-seconds  and  the  lowest  1,982  foot-seconds,  a  differ- 
ence of  only  20  foot-seconds,  and  no  falling  off  in  velocity  was  indicated. 

The  mean  velocity  for  the  500  shots  was  less  than  with  the  nonlub- 
ricated  ammunition  and  the  mean  variation  in  velocity  was  greater. 
The  cause  of  this  is  not  apparent. 

With  the  nonlubricated  ammunition  tl>e  highest  mean  velocity  of  any 
series  was  2,013  and  the  lowest  1,975  foot-seconds,  a  difference  of  38 
foot-seconds,  and  a  slight  falling  off*  in  velocity  does  seem  to  be  indi- 
cated. 

The  uniformity  of  velocity  in  every  series  was  superior  to  that  of  the 
lubricated  ammunition.  As  regards  accuracy,  with  the  heavy  barrel, 
the  results  are  slightly  in  favor  of  the  lubricated  ammunition;  with 
the  ordinary  rifle,  the  reverse  is  the  ease. 

On  the  whole  the  experiments  confirm  the  previous  ones  and  indicate 
that  lubrication  in  the  cannelures  gives  no  advantage  as  regards 
velocity. 

Both  guns  were  star  gauged. 

In  a  previous  report  I  expressed  my  opinion  as  to  the  untrustworthi- 
ness  of  this  star  gauge.  Gun  N,  used  with  the  lubricated  ammunition, 
showed  an  increase  of  diameter  between  lands  in  places,  never  exceed- 
ing 0.0015  inch,  while  the  bore,  through  a  space  of  8  inches  from  29  to 
21  inches  from  the  muzzle,  showed  a  decrease  of  diameter  amounting 
in  some  measurements  to  as  much  as  0.01  inch.  This  was  found  to  be 
caused  by  the  deposition  of  metal  presumably  from  the  bullet  jacket 
which  could  not  be  removed  by  the  ordinary  methods  of  cleaning  but 
was  scraped  oft*  with  a  wire  after  some  diflSculty. 

No  deposit  of  this  kind  was  found  in  the  bore  of  the  gun  used  for 
nonlubricated  ammunition,  in  which  a  slight  increase  of  diameter 
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between  lands  was  indicated  throughout  the  bore  not  exceeding  0.0015 
inch. 

Bespectfullv,  etc., 

J.  W.  Ben]6t, 
First  Lieutenant,  Ordnance  Department^  U,  S,  Army, 

CojoLiNDiNG  Officer  Frankford  Arsenal. 

Fbankford  Arsenal, 
Philadelphia,  Pa,,  September  13,  1893. 

Bespectftilly  forwarded  to  the  Chief  of  Ordnance,  U.  S.  Army,  in 
leetion  with  Lieut.  J.  W.  Beu(it's  report  of  December  29,  1892, 
rarded  December  31,  1892,  Ordnance  Office  file  ^o.  68, 1893,  on  this 
le  subject. 

It  is  my  intention  to  further  test  these  rifles  O  and  K  with  the  non- 

rat«d   uncannejnrcd    bullets,  the    one    with    the  nickeled  steel 

kCted ballets,  and  the  other  with  the  German  silver  jaickets.    It  is 

jht  that  in  this  manner  the  comparative  wear  and  tear  on  the 

U  Trill  be  more  fully  established  than  by  commencing  the  tests 

[%ith  the  Dickeled  steel  jackets  in  entirely  new  barrels,  as  wear  after 

%000  ronndg  will  probably  be  more  pronounced.    Other  tests  with  the 

liekded  steel  jackets  will  be  prosecuted  systematically  with  new 

as  soon  as  practicable. 

J.  P.  Farley, 
Lieutenant-Colonel  of  Ordnance,  Commanding. 


Frankford  Arsenal, 
Philadelphia,  Pa.,  March  9,  1894. 

Stt:  The  following  is  respectfully  submitted  as  record  of  tests  con- 
led,  in  accordance  with  your  instructions,  with  Springfield  experi- 
ital  rifles  N  and  O,  which  had  previously  been  fired  2,078  and  2,055 
ids,  respectively. 

The  ammunition  was  made  up  at  the  loading  room  with  a  charge  of 
^'grains  of  Wetteren  powder,  new.  (Lot  of  500  pounds  received  in 
ober,  1893.)    The  primer  with  percussion  pellet  of  0.25  grain  was 

as  directed.    The  ammunition  fired  from  the  K  rifle  had  the  bullet 

German-silver  jacket;  that  used  with  the  O  rifle,  the  cupro- 
pkeled  steel  jackets  taken  from  the  lot  of  15,000  received  from  Her- 
m  Boker  &  Co.,  in  October,  1893. 
The  ex^^erimeuts  were  conducted  at  such  times  as  permitted  by  other 

more  pressing  experimental  work, 
lu  the  tests  for  accuracy  the  5  targets  were  fired  with  short  intervals 
»m  1  rifle,  without  cleaning,  and  immediately  after  6  targets  fired  simi- 
rly  with  the  other  ammunition  and  rifle, 
h  firing  for  velocity,  the  2  rifles  with  corresponding  ammunition  were 

on  the  same  day,  the  bores  being  uniformly  cleaned  after  each 
'^unds. 

Thirty -five  targets  with  each  kind  of  ammunition  were  fired  from  the 
»vy  accuracy  barrel,  this  partly  for  fixing  standards  for  comparison 

previous  experiments,  and  partly  to  furnish  a  reliable  comparison 

Bfarding  the  2  bullets  used.    Con  elusions  as  to  the  latter  have  already 

fii  submitted  in  a  previous  report.    For  purposes  of  comparison  and 

determine  questions  arising  in  the  course  of  the  firing,  extra  tests 

introduced  with  other  ammunition  than  that  describ^i  asfollowi&*. 
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Velocity : 

Twenty  roands ;   36  grains  Wetteren  powder,  new ;   primer ;  0.25-grain  pel 

loaded  at  proof  house. 
Twenty  rounds;   36  grains  Wetteren  powder,  new;   primer;  0.5-grrain  pel 

loaded  at  proof  house. 
Twenty  rounds ;  33  cri'ains  Leonard  powder  (N,  flue) ;  primer ;  0.4-u:rain  pellet. 
One  hundred  and  forty  rounds;  37  grains  Wetteren  powder,  old;  primer;  I 
grain  pellet. 
Accuracy : 

One  hundred  and  sixty  rounds;  37  grains  Wetteren  powder,  old;  primer;  i 
,   ,  grain  pellet. 

In  all  1,015  rounds  were  fired  from  each  rifle  (N  and  O),  35  of  tl 
being  preliminary  shots  not  recorded  in  tbe  rejwrt. 


Summary,  heavy  barrel. 

[Charge :  36  grains  new  Wetteren  powder.    Primer,  E  0.25.] 

ACCURACY  AT  500  YARDS. 


Ttn*n 

Number 

Radius  circle  of 
shots. 

Mean  veitica 

'   Tiation. 

liate. 

oftargets. 

G.  S. 
jackets. 

C.  N.  S. 
jackets. 

G.S. 

jackets. 

c: 

j«i 

November  1 

1893. 

10 

5 

20 

0.531 
.540 
.562 

0.387 
.402 
.494 

0.4110 
.447 
.4842 

November  9.;. 

November  10... - 

Mean 

35 

.550 

.450 

.458 

VELOCITY 

AT  53 

silver  j  a 

FEET  11|  INCHES. 

Bate. 

Number 
of  8hot«. 

German- 

cketed  bullets. 

Cupronickled  steel  jacke 
bullets. 

Mean 
velocity. 

Extrei 
variati 

me 
on. 

Mean 
variation. 

Mean 
velocity. 

Extreme 
variation.     ^ 

1 

i 

Ft.  keen. 

68      ' 

Me 

'aria 

J803. 
November  4 

10 

Ft.  sees. 
1.882 

Ft.sei 

100 

». 

Ft.  sees. 
25.2 

Ft,  sees. 
1,913 
1,900.5 

1.002.6 

Ft.i 

November  11 - . 

50           1,888             198                     33.56 

174 

181.66 

1.<iA  .^  , 

Mean 

60 

1,887 

32.16 

Summary,  K  and  O  rifles. 

[Charge:  36  grains  new  Wetteren  powder.    Primer,  E  0. 25;  loaded  at  shops.] 

VELOCITY  AT  53  FEET. 


Bate. 


1893. 
November  2 . . 
November  3 . 
November  14 . 
November  15 
November  16 
November  23. 
December  0  ., 
December  26 

Total.. 
Mean  ., 


German-fl 

Numlier 
of  Mhots. 

Mean 

velocity. 

Ft.  sees. 

50 

1, 8:w 

50 

1,  8L'0 

GO 

i.8ao 

50 

1.809 

50 

1.799 

50 

1.814 

50 

1.804 

50 

1.819 

400 

14,525 

1, 815. 62 

1 

N  rifle. 


Extreme 
variation. 


Ft. 


sees. 
179 
215 
108 
250 
184 
179 
233 
168 


Mean 
variation. 


Ft.  sees. 
26.86 
36.64 
23.30 
32.18 
29.62 
30.60 
29. 32 
31.62 


Cupro-nickled  steel  jaoke 
bullets,  O  rifle. 


Mean 

Extreme 

velocity. 

variation. 

Ft.  sees. 

Ft.  sees. 

1,847 

133 

1,  8r»o 

166 

1,867 

174 

1,811 

180 

1.826 

154 

1.866 

136 

1,833 

114 

1.843 

136 

Mc 

varia 

Ft.t 


240.14    114.733 
30.017  i  1,841.62 


1, 193        I 
149.12  ! 
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I<fnmber 

of 
targett). 

5 
5 
5 
5 
5 
•5 
5 
5 

Qerman-silver 

jacketed  bullets,  . 

N  rifle. 

Cupro-nickelcd 

steel  Jacketed 

bullets,  O  rifle. 

Date. 

Mean 

radius 

circle  of 

shots. 

Mean 
vertical 
devia- 
tion. 

Mean 

radius 

circle  of 

shots. 

Feet. 

0.546 
.780 
.580 
.520 
.428 
.532 
.492 
.574 

Mean 
vertical 
devia- 
tion. 

1803. 
fgri 

Feet. 

0. 742 
.718 
.674 
.580 
.716 
.688 
.652 
.628 

Feet. 
0.668 
.546 
.546 
.466 
.593 
.608 
.576 
.517 

Feet. 
0.406 

lerO                          

.666 

kerl4 

.404 

lerlS                         

.372 

ier2J 

.287 

)«•  21                   

.420 

^2i          

.328 

w2S 

.378 

1 

riftiJ  «H  BrTimf 

40 

5.398 
.6747 

4.520 
.565 

4.462 
.5565 

3.261 

Una                      , 

.4076 

ICtetpfc.  37  grains  old  Wetteren  powder,  sieved  and  loaded  at  shops.    Primer,  E  0.25.] 

ACCtJRACY  AT  500  YARDS. 


l^umber 

of 
targets. 

• 

5 
3 

German -silver  Jack- 
eted bulleU,  y  rifle. 

Cnpro-nickeled  steel 

Jacketed  bulleta, 

Oxlfle. 

Date. 

Mean 

radius 

circle  of 

shots. 

Mean 

vertical 

deviation. 

Mean 

rndias 

circle  of 

shots. 

Mean 

vertical 

deviation. 

1893. 
wktrU 

Feet. 
1.278 
.87 

Feet. 
0.925 
.675 

Feet. 
1.662 
1.39 

Feet. 
1.385 

■btr28 

.9716 

Ifaa 

8 

1. 125 

.83125 

1.555 

1.230 

VELOCITY  AT  53  FEET. 


Number 
of  shots. 

50 
20 

German-silver  jacketed  bullets, 
>»  rifle. 

Cupro-nickeled  stci'l  jacketed 
bullets,  K  rifle. 

Dat«. 

Mean 
velocity. 

Extreme 
variation. 

Mean 
variation. 

Mean 
velocity. 

Extreme 
variation. 

Mean 

vertical 

deviation. 

lan. 

■WrU 

BberS 

Ft.  aee». 
2,016 
2.002 

Ft.  eeea. 
70 
74 

Ft.  sees. 

14.42 
19.90 

Ft.  seee. 

2,023 
2,024 

Ft.  sect. 
83 
120 

Ft.eec*. 
15.24 
19.50 

^tn 

70 

2,012 

71.14 

15.985 

2,023 

93.57 

16.457 

[Xorember  17. — Charge.  33  grains  Leonard  K  fine.    Primer,  0.4  grain  pellet.] 


■••^▼w  jacketed  buUeta.  K  rifle 

^•ifkeW  »t««l  jacketed  bullets,  O  rifle. 


Number 
of  shot«. 


10 
10 


Mean 
velocity. 


Ft.  tees. 

1,943.5 
1,945 


Extreme 
variation. 


Ft.  sees. 
37 
33 


Mean 
variation. 


Ft.  sees. 
5.60 
7 


^mhtf  i.-.Cliargc.  36   grains   new   Wettert^n  nowder,  loaded   at  i»roof  bouse.    Primer,  0.25 

grain  i>eilet.] 


|*tt«lrCT  jscketed  baUets,  N  rifle 

^«uek«Ud  steel  Jacketed  bullets,  O  rifle 


Number 
of  shots. 


10 
10 


Mean 
velocity. 

Ft.  sees. 

1,844 
1,885 


Extreme 
variation. 


ty..  sees, 
03 
71.6 


Mean 
variation. 


Ft  sees. 
27 
17.6 


i 
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[November  4.— Charge,  36  grains    new  Wetteren    powder,    loaded    at   proof    house.     Primer,  0. 5 

grain  pellet.] 


Xumber 
of  HhotB. 


Grerman-silTer  jacketed  btilleta,  X  rifle 

Capro-nickeled  dteel  jacketed  bullets,  O  rifle 


10 
10 


Mean 
velocity 


Ft.  «ecs. 
1,040 
1,948 


Extreme 
variation. 


Ft.  sect. 


63 

74 


Mean 
variation. 


Ft.»ee9. 

12.6 
17.7 


GENERAL.  SUMMARY. 
German-nilver  jacketed  bulUts,  A^  rifle. 


Charge. 


36  grains  new  Wetteren,  0.25  primer 

36  grains  new  Wetteren,  0.5  primer  . . 

37  grains  Wetteren,  old,  0.25  primer . . 
33  grains  Leonard  N  fine,  0.4  primer. . 


Cupro-nickeled  steel  jacketed  bullets ,  O  rifle. 


36  grains  Wetteren,  new,  0.25  primer 

36  grains  Wetteren,  now,  0.5  primer. . 

37  grains  Wetteren,  old,  0.25  primer. . 
33  grains  Leonard  X  Une,  0.4  primer. . 


1,841.62 

149. 12 

1,885 

71.6 

1,048 

74. 

2,023 

93.57 

1,045 

33 

.5565 

n 

1.M5 


*  Ten  ronnds. 


CONCLUSIONS. 


Mean  veloc- 
ity at  53 
*feet. 

Extreme ' 
variation. 

Mean 
variation. 

Mean 
radius. 

Mean 

vertical 

deviation. 

Feet. 
$  1, 815. 62 
i  1.844 

1,049 

Feet. 

197 

9:( 

63 

71.14 

37 

Feet. 
30. 017 
27 
12.6 
15. 085 
5.60 

Feet. 
0.6747 
(•) 
(*) 
1.125 

n 

Fejst. 
0.565 

2, 012 
1. 943. 5 

.83125 

.4076 


1.230 


The  accuracy  record  with  the  heavy  barrel  shows  the  ainmunition 
(36  grains  new  Wetteren  powder)  tobe  inferior  to  that  employed  in  the 
lubrication  experiments  (37  grains  old  Wetteren  powder),  in  which  the 
record  of  35  targets  was  as  follows : 


Lubricated  ammunition.  . . . 
Nonlubricated  ammunition. 


Radius 

circle  of 

shots. 


Foot. 

0.358 
.381 


Mean 

vertical 

doviation. 


Foot. 
0.280 
.270 


The  "nonlubricated  ammunition"  corresponded,  in  respect  to  the 
bullet,  with  the  German-silver  jacketed  bullets  of  these  later  experi- 
ments. The  inferiority  of  the  new  Wetteren  powder  as  to  accuracy 
corresponds  with  irregular  results  obtained  with  the  same  powder  in 
other  tests  as  to  velocity. 

As  regards  the  N  and  O  rifles,  the  results  as  to  accuracy  are  very 
favorable  as  compared  with  the  previous  experiments,  in  which  the 
record  of  50  targets  was  as  follows : 


Lubricated  ammnuition 

Nonlubricated  ammunition . 


Iladius 

circle  of 

shots. 


Mean 

vertical 

deviation. 


Feet. 
1.18 
1.06 


Feet. 


1.04 
.84 


.-^ 
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increase  in  accuracy  in  using  these  rifles  with  ammunition 
inferior  by  the  standard  of  the  heavy  barrel  is  accounted  for 
»nsiderably  lower  velocity  and  consequent  diminished  vibra- 
the  barrel.  In  the  former  case  the  following  velocities  were 
1  for  500  shots : 


;ed  aanmunitiop 


Mean 
velocity. 

Ft.  tees. 
1,990 
1,997 


Mean 
variation. 


Ft.  »ee$. 

16.8 


^  latter  t;ase,  the  following  is  a  summary  of  the  velocity  record 
shots: 


Mean 
veltM'itv. 


Ft.  9ec9. 

arwBcketed  buUets.  N  rifle I  1,815.62 

'l^^^«el  jacketed  baUeta,  O  rille 1.841.62 


Mean 
variation. 


Ft.  »ee$. 

30.01 
25.39 


unexpected  reduction  in  velocity  was  doubtless  due  to  the  primer 
bis  conclusion  being  supported  by  the  velocities  obtained  in  the 
f  November  4,  the  primer  with  0.5  grain  pellet  giving  increase 
cities  of  105  foot-seconds,  and  63  foot-seconds  over  the  0.25 
>rimery  the  powder  charges  being  in  weight  the  same.  It  will 
ccd  that  with  the  0.5  grain  primer  velocities  were  obtained  with 
grains  of  new  Wetteren  powder  very  nearly  approaching  the 
'd  vdocity,  1,949  foot-seconds  and  1,948  foot-seconds  in  the  two 

and  O,  respectively. 

).25  grain  primer  gave  rise  to  continued  missfiresand  hang  fires, 
Qg  sufficiently  strong  to  produce  thorough  or  satisfactory  ignition. 
•t  deemed  possible  to  associate  long  hang  fires  with  low  veloci- 
id  low  shots  on  the  targets,  as  other  varying  circumstances 
1  topreventthe  connection  of  eftect  with  cause;  low  shots  on  the 
\  and  low  velocities  occurred  often  with  what  apjjeared  to  be 
^ttions. 

urding  the  wear  and  tear  on  the  rifles  N  and  O,  the  veloci- 
iththe  former  commenced  with  a  mean  of  1,830  foot-seconds  and 

with  a  mean  of  1,819  foot-seconds;  with  the  O  rifle  the  veloc- 
ommenced  with  a  mean  of  1,847  foot-seconds  and  ended  with 
Ji  of  1,843  foot-seconds.  It  can  hardly  be  stated,  either  from 
or  from  the  accuracy  record,  that  the  rifles  showed  appreciable 
oration  during  the  firing. 

isingtheold  Wetteren  powder,  the  following  is  a  comparison  with 
^vious  record: 


t,Krito 

^Orille 

•WKrifle 

*»»»,Orifl© I 


Mean 

velo('ity. 

Ft.  8CCK. 

2,012 
2, 023 

1,990 
1,997 


Extreme 
variation. 


I 


Ft.  sect. 
71.14 
93.57 


Mean 
variation. 


Ft.  sees. 

15.985 
16. 457 

20. 
16.8 


76  REPORT  OF  THE  CHIEF  OP  ORDNANCE. 


8  targets,  N  rifle 

8  tarjj^ets,  O  rille 

Previous  record : 

50  targets.  N  rifle 
50  targets,  O  rifle. 


Mean 

radius       _«^-, 
circleof    .!!S 

shots. 


Mm 

Brti< 
deviit 


Fet 

0. 
L 

1. 
0. 


The  present  record  gives  higher  velocities  in  both  cases,  and  supc 
accuracy  with  the  K  rifle. 

The  bores  of  both  rifles  were  gauged  before  and  after  the  fi: 
recorded,  but  the  differences  of  measurements  are  slight  and  sho^ 
considerable  wear. 

Very  respectfully, 

Charles  H.  Clark, 
Captain  of  Ordnam 

Commanding  Officer  Frankford  Arsenal. 

[Second  indorsement.] 

Frankford  Arsenal,  Pa.,  March  30^  I8i 
EespectfuUy  returned  to  the  Chief  of  Ordnance,  U.  S.  Army. 

The  results  of  the  final  tests  are  given  in  the  within  rexH>rt. 

J.  P.  Farley, 
Lieut  Col.  of  Ordnance,  Commandin 


Appendix  5. 


?  upon  tests  of  cupro-nickeled  steel  versus  german- 
teb  as  material  for  .so-caliber  bullet  covering. 

Fbankfobd  Arsenal, 
Philadelphia,  Fa.,  April  25^  1893. 

I  have  the  honor  to  submit,  iu  accordance  with  your  instructions, 
owing  progress  report  on  cupro-nickeled  steel  jackets  for  .30- 
iMiUete  submitted  by  Hermann  Boker  &  Co.,  Few  York.  The 
I  ofied  for  these  jackets  is  stated  to  be  '^  steel  sheets  plated  on 
es  5  per  cent  with  20  per  cent  nickel-copper."  It  is  understood 
leet  of  steel  is  placed  between  two  sheets  of  cupro-nickel  and 
e  sheets  compacted  into  one  by  rolling.  The  details  of  the 
n  are  not  known.  The  thickness  of  jacket  is  about  the  same  as 
;he  German-silver  jacket  used  here,  except  at  the  point,  where 
J  is  considerably  thicker.  The  advantages  claimed  by  Boker 
r  their  jacket  material  over  the  German  silver  used  here  are 
wing: 

Less  difficulty  and  waste  in  manufacture. 
L  Less  liability  to  strip  when  fired. 

Does  not  dirty  the  barrel  of  the  gun  as  does  the  German  silver. 
1.  Much  greater  penetration. 
Costs  less  than  German  silver. 

Has  10  x)er  cent  less  specific  weight. 
"st  experiments  have  been  confined  to  penetration  and  deforma- 

ation  of  small-arm  projectiles  has  usually  been  tested  in  the 
e  Department  by  firing  against  targets  composed  of  inch  pine 
n  inch  apart,  at  a  distance  of  500  yards.  Against  such  a  tar- 
lead  bullets  are  not  greatly  deformed. 

e  thorough  test  was  thought  to  be  afforded  by  taking  a  solid 
lard  oak  and  firing  at  it  both  with  and  against  the  grain.  It  may 
ioned  that  most  of  the  foreign  tests  with  oak  were  made  by 
the  direction  of  the' grain,  which  accounts  for  the  great  pene- 
Doted. 

tece  of  oak  first  used  had  not  been  well  seasoned,  the  interior 
lite  moist.  Another  piece,  very  dry  and  well  seasoned,  was 
ds  procured  from  the  carpenter's  shop.  With  this  the  pene- 
ras  notJoeablv  less. 

ring  was  done  at  a  very  short  distance,  to  insure  a  straight  path 
)allet,  as  it  was  desired  to  cut  open  the  piece  of  wood  fired  at 
066  the  path  of  the  bullet, 
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8hot.  °Jf"    ntlo 
:   at. 


Powder  charge. 


4 
5 
6 


Feet.   Inch. 
50       .45 


50 

3 
3 
3 
3 


8 

3 

9 

3 

10 

3 

11 

3 

12 

3 

13 

3 

14 

3 

.30 

.30 
.30 
.45 
.30 


.30 

.30 

.30 
.30 
.30 

.30 
.30 
.30 


Kind. 


a 


r*^ 


Bullet. 


Black i  69 


Wettereu . 


37 
37 


do 

do 

Black «9 

Wett4)ren..i  37 


.do 


.do  .. 

.do  .. 
.do., 
.do  ... 

.do  .. 
.do... 
.do  .. 


37 

37 

37 
37 
37 

37 
37 
37 


GraifiM. 
500  lead 


Target-kind  1^*°:^ 
i  tion. 


of  wood. 


Inch. 
Oak,  not  well  i    3. 2 
8eaaone<l.       j 


37     220  German-silver 
!      jack(.^t. 

...do do 

...*lo ' do 

5U01ead I do 


.do 


220  cupro-nickcl-    do 

ed  steel  jacket. 

do ! do 


230  copper  jacket.! 


.do 
.do 


220 German-silver  ,. 

jacket.  I 

-.do ■  Dry  oak,  well 

aeoAoned. 
220  cnpro-nickel- 

e<l  ateel  jat^ket 


230  copper  jacket. 

220  German-Hilvcr 

jacket. 
220  ciipro-Tiickel- 

ed  8t«»el  jacket. 


— do , 


do  ., 

do  . , 

do  . . 


5.3 

5.3 

5.3 

3.3 

19.5 


18. 5 


5. 

4.5 
16.5 

6.7 

7.0 

24.2 


Kemarks. 


Bnllet  badly  deformed. 
Fired     against    the 
grain. 
Do. 

Do. 
Do. 
Do. 
Ballet  not   deformed. 
Fired    against    the 
gram. 
Bullet  not  deformed. 
Bullet    penetrated 
knot  in  wood.   Fired 
against  the  grain. 
Ballet  badly  deformed. 
Fired    against    the 
grain. 
Do. 

Do. 

Ballet  not  deformed. 

Fired    against    the 

grain. 
Bullet  badl  V  deformed. 

l^Mi'ed  witn  the  grain. 
Do. 

Bullet  not   deformed. 
Fired  with  the  grain. 


A  photograph,  taken  by  First  Lieut.  W.  C.  Wren,  Seventeenth 
Infantry,  showing  the  comparative  penetrations  of  lead,  German-silver 
jacketed,  and  cupro-nickeled  steel-jacketed  bullets,  in  unseasoned  oak, 
fired  against  the  grain  (shots  4, 5,  and  6),  is  herewith  submitted.  (See 
plate  1,  appendix  15,  Eeport  of  Chief  of  Ordnance  U.  S.  Army,  1893.) 

To  test  the  eflFect  of  firing  into  sand,  the  following  results  were 
obtained  with  small-caliber  bullets  fired  into  a  sand  butt  at  a  distance 
of  3  feet: 

[Charge:  37  graiim  Wettereu  iMwder.] 


Kind  of  jacket. 


1  copper 

2  (ierman-Rilver 

3  cupro-ni«ikeled  steel 


Remarks. 


Inehe*. 

8     Badly  deformed. 
Do. 
Not  deformed. 


Bullets  2  and  3,  used  in  this  t«st,  are  herewith  submitted. 

Attention  is  invited  to  the  great  superiority  in  penetration  and 
resistance  to  deformation  shown  by  the  cupro-nickeled  steel  jacket. 

It  is  suggested  that  a  complete  series  of  penetration  experiments 
with  the  German-silver  and  cupro-nickeled  steel-jacketed  bullets  be 
made,  noting  the  comparative  effects  on  different  varieties  of  earth, 
wood,  and  metal,  bones,  etc.,  and  on  hasty  covers,  rifle  pits,  etc. 

In  experiments  made  here,  in  conjunction  with  Assistant  Surg, 
La  Garde,  on  cadavers,  it  was  noted  that  the  German-silver  jacket^ 
bullet  sometimes  broke  up  or  stripped  on  striking  hard  bones,  etc. 


/  _„„„«   .. 

K  Ritb  ^e  capro-iiickeled  steel  jacket  it  is  probable  that  this  would  not 

mhve  taken  place. 

W         fiespectfally,  etc., 

I  J.  W.  Ben^t, 

First  Lieutenant^  Ordnance  Department  U.  iS.  Army, 

In  charge  of  Ballistic  Division, 

GoMMAiffDUfCr  Officer  Fbankfobd  Arsenal. 

Frankford  Arsenal, 
FhiUidelphiay  Pa,,  May  6',  1893. 

Respectfully  forwarded  to  the  Chief  of  Ordnance,  U.  S.  Army. 
The  within  report  will  justify  extended  experiments  with  the  cupro- 
viekeled  steel-jacketed  bullet,  in  line  with  instructions  of  the  Chief  of 
jOriBanee  of  June  17, 1892,  Bureau  No.  1217  C. 

"Die  German-silver  jackets  used  here  have  given  good  results  so  far 
IMdate?  to  stripping  in  the  gun  is  concerned,  except  in  certain  instances 
*  wte*  either  improper  alloy  was  used  in  the  German  silver  or  the  metal 
las  not  properly  annealed. 

Thirty  thousand  German-silver  jackets,  caliber  .30,  have  been  con- 
tekoed  in  the  course  of  inspection  and  test  at  this  arsenal  for  defects 
[dw  to  above-mentioned  causes. 
Experiments  made  at  this  arsenal  on  bones  of  cadavers,  with  Ger- 
^ver-jacketed  bullets,  occasionally  stripped  the  jacket,  and  it  is 
ttonght  this  would  have  been  of  more  frequent  occurrence  had  it  not 
[feeo  that  reduced  chai'ges  (assimilating  long  ranges)   were  almost 
'  nriably  employed. 
The  record  of  experiments  so  far  made  by  Lieut.  Ben^t  shows  remark- 
penetration  for  the  cupro-nickled  steel-jacketed  bullet. 
Penetration  in  well-packed  clay  Avitli  sods  at  100  yards  gives  a  pen- 
on  of  2  to  1  for  the  cupro-nickeled  steel  jacket  over  either  the  Ger- 
-uilver  (stripped)  jacket  and  the  .45  caliber  (deformed)  lead  bullet — 
of  the  latter  changing  shape  materially  on  impact. 

•  «         -      •  •  •  « 

J.  P.  Farley, 
Lieutenant- Colonel  of  Ordnance,  Commanding, 


Frankford  Arsenal, 
Philadelphia,  Pa,,  December  2, 1893, 

Sib  :  The  following  is  respectfully  submitted  as  the  results  of  compar- 
ftVe  tests  of  bullet  jackets  so  far  made,  in  compliance  with  your  instruc- 
tiwis.    The  German-silver-jacketed  bullets  were  from  lots  which  have 
itely  given,  with  ordinary  velocities,  comparatively  uniform  and  favor- 
able results.    The  cupro-nickeled  steel  jackets  were  the  first  finished 
jfcwD  the  lot  of  15,000  purchased  in  July  trom  Hermann  Boker  &  Go. 
[   The  ammunition  used  on  October  30  was  loaded  by  hand  at  the  proof 

Sse  with  primers  having  a  percussion  pellet  weighing  0.5  grain. 
ammunition  used  subsequently  was  hand  loaded  at  the  shops,  using 
primers  with  pellets  of  0.25  grain.  The  conditions  of  loading  in  both 
9aes  were  made  perfectly  uniform  throughout.  The  charge  was  36 
(rains  of  new  Wetteren  powder;  the  average  weight  of  50  bullets  with 
krman -silver  jackets  was  220.22  grains,  and  of  50  with  cupro-nickeled 
leel  jackets^  219,66  grains,    The  heavy  accuracy  barrel  was  used 
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throaghoat,  and  in  obtaining  targets  with  the  2  ballets,  rounds  of  10 
were  alternated  in  order  to  get  so  far  as  possible  a  comparison  under 
uniform  conditions  of  temperature,  moisture,  wind,  etc.  The  bore  was 
uniformly  cleaned  after  each  series  of  10  shots  in  firing  for  accuracy, 
and  at  uniform  intervals  in  firing  for  velocities. 

#  #  #  »  •  •     #  ♦ 

Summary, 

VELOCITY  AT  53  FEET  llj  INCHES  FROM  MUZZLE. 


Bullet. 


German-silver  Jacket 

Do 

Do 

Mean 

Cnpro-niokeled  steel  jacket 

Do 

Do 

Mean 


Primer. 


Orain. 
0.5 
.25 
.25 


Nam' 
berof 
shots. 


.25 

60 

.5 

.25 

.25 

10 
10 
50 

.25 


10 
10 
50 


60 


Mean 
velocity. 

Greatest 
velocity. 

Least 
vriocity. 

Extreme 
variation. 

Ft.  tees. 

1. 953. 2 

1,882 

1.888 

Ft.  tees. 
2.002.2 
1,923 
1,056 

1 

Ft.seee. 
1,925 
1,823 
1,758 

1 

Ft.  *ect. 

77 

100 

198 

1,887 

1,900.5 

1,913 

1.900.5 

2,012 
1.950 
1.960 

1,930 
1,882 
1.786 

76 

68 

174 

1,902.6 

••«•*«•••« 

Mean 
variation. 


Ft.s^ot. 
18.6 
25.2 
33.56 

32.136 

21.'m" 

13.2 

21.90 


20.42 


ACCURACy  AT  500  YARDS. 


Bullet. 


German-silver  jacket. 

Do 

Do 

Do 


Mean 


Cnpro-nickeled  steel  Jacket. 

Do 

Do 

Do 


Mean. 


Primer     Number' 
P*"«*-    :  targete. 


Grain. 
0.5 
.25 
.25 
.25 


15 

10 

5 

20 


.5 
.25 
.25 
.25 


Radius 

circle  of 

shota. 


Mean 

vertical 

deviation. 


Feet. 

0.3553 

.531 

.540 

.562 


35 

.5503 

15 

,.2»3 

10 

.387 

6 

.402 

20 

.494 

35 


.4503 


F«€t. 

0.257 
.4110 
.4470 
.4842 


.4580 


.2^83 
,r40 
.3260 
.4007 


.3537 


Supplemenidry, 

[November  28.    Ammunition,  37  grains  old  Wetteren  powder,  sieved  and  loaded  at  the  proof  house. 

Primer,  0.25  grain  pellet.] 

ACCURACY  AT  500  YARDS. 


N  amber  of  target. 


1 

2 , 

3 

4 

h , 

Mean 

g^*^"*  111.!  — IH^...^ 


Oermau -silver- 
Jacketed  bullets. 


Radius 

circle  of 

shots. 


FeM. 


0.53 
.40 
.38 
.49 
.50 


Mean 

vertical 

deviation, 


.46 


Feet. 


339 


/upro-nickeled  steel' 
Jacketed  bullets. 


Radius 

circle  of 

shots. 


Feet. 


0.400 

0.42 

.310 

.27 

.305 

.33 

.200 

,32 

.420 

.41 

Mean 

vertical 

deviation. 


35 


Feet. 
0.296 
.150 
.310 
.205 
.315 


255 
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TELOCITY  AT  53  FEET  llj  INCHES  FROM  MUZZLE. 

[Fifty  BhotM.] 


kT 

oidtT  . 

tv.:.. 

rifttion 
km ... 


German* 
sIlTer- 

Jacketed 
baUets. 


Ft.  gees. 

2028 
2087 
1994 

93 

lfl.40 


Cupro- 
nickeled 

steel- 
Jacketed 
bulleta. 


1^.  Met. 
2047 
2087 
1908 

89 

15.60 


OBSERVATIONS. 

T. — ^The  0.5  primer  produced  ignition  uniformly  well.  With  the 
mer  i^ition  was  produced  with  difficulty,  there  being  frequent 
remand  occasional  missfires.  It  is  not  deemed  possible  from 
txperiments  to  state  definitely  what  eflfect,  if  any,  the  hang-fires 
n  the  results  obtained. 

dtp. — It  will  be  noted  that  the  first  firing  for  velocity,  with  the 
mer,  gave  velocities  with  both  bullets  considerably  higher  (66.2' 
9'j  than  those  obtained  after  with  the  lighter  primer.  When 
er  ammunition  was  prepared  in  accordance  with  your  directions, 
not  anticipated  that  there  would  be  any  reduction  in  this 

r  exx)eriments,  with  ammunition  carefully  loaded  at  the  proof 
suiitain  the  inference  that  these  diflerences  in  velocities  were 
great  part  to  differences  of  primer  and  not  to  differences  of 
,  and  emphasize  the  fact  of  primer  influence  in  results  obtained 
lokeless  powders. 

veloc-ity  with  the  cupro-nickeled  steel  jacket  was  uniformly 
r,  and  the  mean  variations  were  much  in  favor  of  this  jacket. 
''aey. — In  the  15  targets  first  fired  slightly  superior  mean  accu- 
as  obtained  with  the  German-silver  jackets.  In  the  35  fired 
lently,  the  accuracy  in  28  targets  was  in  favor  of  the  cupro- 
i  steel  jackets.  The  mean  accuracy  was  also  decidedly  in  favor 
itter. 

argets  were  well  grouped  as  a  rule.  In  some  cases,  however, 
two  shots  were  at  some  distance  from  the  cluster,  usually  low, 
ttes  high.  This  seemed  to  occur  more  frequently  with  the  Ger- 
ver  jackets  than  with  those  of  cupro-nickeled  steel, 
results  as  to  accuracy  are  not  quite  so  favorable  as  those 
d  last  June  and  July,  in  firing  the  heavy  accuracy  barrel  with 
Wetteren  powder  sieved. 

may  be  attributed  in  great  part  to  the  irregularity  of  action  of 
r  Wetteren  powder,  as  attested  by  other  late  independent  experi- 
Differences  in  atmospheric  conditions  may  also  account  in 
hght  degree  for  the  differences  in  results  obtained, 
tests  of  November  28  were  made  to  connect  with  those  of  the 
date  referred  to  above,  the  ammunition,  so  far  as  concerns  the 
kn-silver  jacketed  bullet,  being  a  reproduction  of  the  nonlubri- 
ammunition  then  used. 
oudU ^6 
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For  conyenience  of  comparison  the  following  summary  is  given  of 
results  obtained  with  the  heavy  accuracy  barrel  in  June  and  July: 


Mean  of  35  targets. 

Radios 

circle  of 

shots. 

Mean 

vertical 

deviation. 

I/nbricAt<f4  animnnition    .... 

.358 
.381 

'  .28 

Noiilnbric*t4*d  ammunition , . .  -     t  r  r  t  - .  -,..,-  -  r ..,.-.  t  .,,  r 

.27 

In  the  results  of  the  firing  of  November  28  a  little  falliug  off  in 
accuracy  will  be  noticed  with  the  German-silver  jacketed  bullets  in 
comparison  with  the  ^^nonlubricated  ammunition''  as  judged  by  the 
above  record;  also  that  the  accuracy  with  the  nickel-steel  jacketed 
bullet  is  the  best  of  all. 
Very  respectfully, 

Charles  H.  Clark, 

Captain  of  Ordnance. 

Commanding  Officer  Frankford  Arsenal. 

Frankford  Arsenal, 
Fhiladelphiay  Fa.j  Decefnher  4, 1893, 

Approved  and  respectfully  forwarded  to  the  Chief  of  Ordnance, 
XJ.  S.  Army. 

This  is  the  first  of  a  series  of  experiments  inaugurated  for  the  pur- 
pose of  determining  the  comparative  advantages  of  various  bullet 
jackets. 

The  tests  outlined  in  my  indorsement  of  September  13,  1893,  will 
si)eedily  follow. 

Progress  has  been  made  in  the  manufacture  of  cupro- nickeled  steeJ 
jackets  at  this  arsenal,  and  it  is  thought  that  no  more  jackets  need  be 
purchased,  provided  a  supply  of  the  rolled  metal  can  be  obtained  sim- 
ilar to  that  heretofore  furnished. 

J.  P.  Farley, 
Lieutenant' Colonel  of  Ordnance^  Commanding, 


Appendix  6. 


CPEBIHEXTS  with:  .so-caliber  service  and  tubular 

B  ULLETS, 
(5  plates.) 

Fbankfobd  Arsenal, 
Fhiladelphiay  Pa.j  March  30j  1894. 

the  honor  to  report,  in  compliance  with  your  letter  of 
f  ^November  6, 1893,  in  regard  to  the  Krnka-flebler  tubu- 
ttd  especially  to  the  statement  (p.  1278,  U.  S.  Military 
itiou  Jonrnal,  November,  lb93)  "in  regard  to  the  reduced 
(Bred  by  bullets  having  the  best  possible  form  of  ogival 
val  base,  aside  from  the  tubular  fbi;m."  It  was  further 
should  "carefully  investigate  this  subject  and  make  such 
IS  could  be  made  without  interfering  with  the  regular 
arsenal  to  determine  what  benefit  may  be  derived  from 

present  shape  of  our  solid  rilie  ball,  and  also  to  make 
f^ith  the  tubular  bullets  in  our  .30-caiiber  rifle." 
JlgemeineSchweitzerischeMilitarzeitung,  Basel,  Decem- 
;he  following  description  of  "The  steel  tubular  bullet,  the 
ile,"  has  beeu  obtained : 

lentA  with  the  jacketed  tnhnlar  bullet  have  shown  that  the  use  of  the 
Jcable,  because,  on  account  of  its  unavoidably  delicate  construction, 
much  deformed  on  leaving  the  bore. 

,  therefore,  to  be  considered  only  the  steel  tubular  bullet,  which  is 
etile. 

lently  be  no  question  as  to  the  deformation  of  this  bullet  in  the  bore 
re  of  the  j>owder  gases  on  its  base.  This  has  also  been  proved  by 
lere  is  less  liability  of  being  deformed  during  penetration  of  bodies, 
of  experiments  with  the  steel  tubular  bullet  to  bo  made  in  the  near 
^nt  countries  particular  attention  (as  I  here  take  the  liberty  of  stat- 
(1  to  the  following  points : 

ibular  bullet  is  much  lighter  than  that  now  in  use,  it  will  be  impossible 
inired  initial  velocity  with  the  present  rifle  using  the  service  charge 
rof  the  ordinary  granulation.  This  I  have  shown  in  my  last  article, 
«t»  aus  Stahl  (steel  tubular  bullet). 

is,  and  must  be,  much  lower,  because  for  the  light  projectile  the  size 
hitherto  need  is  much  too  large,  and,  consequently  only  a  portion  can 
ire  the  projectile  leaves  the  muzzle.  As  complete  combustion  is 
the  projectile  leaves  the  rifle,  when  the  steel  tubular  bullet  is  used, 
;ly  liner  (1.  e.,  smaller  grain  or  smaller  and  somewhat  thinner  flakes) 
sary.    Only  by  this  means  can  the  required  initial  velocity  be  closely 

s  completely  obtained  by  the  use  of  a  special  powder  for  the  detenni- 
litial  velocity,  viz,  the  cubical  smokeless  powdir  made  at  the  Koln- 
».  Tbia  is  the  besl^mokeless  powder  in  existence  for  guns  of  all  cali- 
for  all  ranges. oftsmall  arms  of  any  construction. 
ily  by  means  of  the  Koln-Rottweil  cubical  smokeless  powders  can 
initial  velocity,  as  well  as  the  terminal  energy,  bo  fully  attained, 
-arms  cartridges  in  use  by  most  conntries  (cspecinlly  those  using 
B88  powders)  the  case  is  generally  not  completely,  but  only  partially, 
powder.    This  is  necessAr^  to  prevent  too  high  pressures.* 

Sd 
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In  nsing  the  steel  tubular  bullet  the  conditions  are  chan^^ed,  and  the  ease  can 
always  be  completely  tilled;  the  ^as  pressure  will  not  thereby  be  increascMl  beyond 
limits,  and  even  in  most  cases  will  not  reach  the  average,  but  remain  noticeably 
lower. 

One  advantage  gained  by  completely  filling  the  case  is  that  a  somewhat  larger 
granulation  of  powder  may  be  used,  not,  however,  quite  as  large  as  that  used  in  the 
service  rifie. 

Under  some  circumstances  even  the  present  size  of  grain  may  be  retained,  and 
notwithstanding  this  a  complete  combustion  will  take  place,  especially  when,  by 
completely  tilling  the  cartridge  case,  the  charge  is  greatly  increased  from  that  hith- 
erto used. 

The  most  favorable  size  of  granulation  of  powder  (1.  e.,  the  proper  size  and  thick- 
ness of  the  flakes)  can  only  be  properly  and  systematically  determined  (whether  it 
is  intended  to  fully  or  only  partially  fill  the  cartridge  case)  by  experimental  tiring. 

Such  experiments  have  already  been  commenced  by  the  well  known  Koth's  Cart- 
ridge Works  in  Vienna  (whence  the  steel  tubular  bullets  and  sabots  (Fiihrun^- 
spiegel)  for  experimental  firing  may  be  obtained),  and  already  in  several  countries 
tno  subject  is  being  investigated. 

Also  the  most  prominent  rifle  and  powder  manufactories,  as  Lowe,  in  Berlin  j  Mau- 
ser, in  Oberudorf,  and  the  Consolidated  Koln-Rottweil  Powder  Works,  will,  without 
doubt,  soon  be  in  condition  to  carry  on  such  experiments  in  order  to  become  thor- 
oughly acquainted  with  this  important  subject  aud  ascertain  what  are  the  most 
favorable  conditions ;  for  it  is  evident  that  it  will  not  be  long  before  the  steel  tabu- 
lar bullet  will  commence,  in  all  countries,  to  displace  the  present  projectile  and 
finally  supersede  it. 

The  transition  to  the  steel  tubular  bullet  for  the  present  arms  of  small  caliber 
may  be  predicted  to  take  ])lace  in  a  comparatively  very  short  time,  and  conse- 
quently the  present  small  caliber  military  rifle  will  very  soon  attain  its  Mghest 
possible  efliciency. 

aENERAL   OBSERVATIONS. 

Before  proceeding  to  construct  Table  II,  I  received  the  following 
from  Capt.  James  M.  In  galls,  First  U.  S.  Aitillery: 

My  method  of  computation  is  as  follows:  We  have  the  general  equation. 

(1 )  y  _  tan  <p       ^       \  ^  CO -A_( V)  _  J  ^y ^  i 

^^  X  ^2cos>^^)S(w)  — S(V)      ^^'^M 

If  we  suppose  the  projectile  to  be  fired  horizontally  <p=0,  and  the  equation 
becomes  (considering  y  position  for  convenience) 

y  ^C  J  A  (u)j-  AJV)_  J  ,„.   i 

X      2  rS(i»)  — S(V)        ^^  \ 
Wo  also  have : 

x  =  C  Ts  (w)— 8(V)^ 
whence  by  eliminating  C,  we  have: 

2,  (s(.)-S(V))=|J.fg£^V?-I(V)Jx. 

Substituting  known  numbers,  this  becomes 

26*  (  S  (a)  — 2109.0  ')=|  ^  f"^"~??:w  —.02421  \  (1485)3 
V     ^   '^  y      (  S  (m)— 2109.  S  ^         ' 

A*om  which  to  find  n  by  trial. 

It  is  found  that  n  ■=■  1114.5  satisfies  the  equation;  and  this  substituted  in  the  equa- 
tion 

^""s(«)"-sTv) 

gives  log  C  =  9.52161  =  log  w  —  2  log  d  —  log  c 

.-.     log  c  =  log«7-|-0.47><39  — 21ogrf 

=  log22  -f  0.47839— log  700  —  2  lug  .308 
=  9.im861  — 10 
c  =  0.9968  for  value  of  y  =  13 
(c  =  1.099  for  value  of  y  =  14.03.     See  Table  II). 


*Later  and  more  extended  experiment  gives  y  =  14  +  instetid  of  13.     The  point  of 
reference  on  the  target  having  been  more  exactly  determined.    See  Table  1. 
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rom  tbe  data  furnished  Gapt.  Ingalls  in  December,  1893,  the  forego- 
esnlte  were  determined.  Since  that  date  and  by  applying  IngaUs's 
tive  method  Table  II*  has  been  derived,  in  which  the  values 
jn  u^llifiic  coefficient^  and  "c"  ^^coefficient  of  redtidion^  have 
ietermined.  The  tentative  process  is  most  laborious,  requiring  a 
?r  of  trials  to  find  the  u  functions.  This  labor  may  be  reduced 
ome  practice,  or  by  the  use  of  equation  (2)  given  in  Table  II;  the 
g  velocity  may  be  found  within  50  ±  foot  seconds  before  going 
\i  the  tentative  process  for  its  more  exact  values  to  satisfy  equa- 

data  upon  which  the  computations  are  based  is  much  more 
'  than  customary,  owing  to  the  great  expense  of  making  the  bul- 
hand  at  a  cost  in  some  instances  of  $2  each, 
horizontal  column  in  the  Table  II,  denominated  ^^Eadius  of 
»f  shots,"  with  the  one  just  above  it,  may  be  taken  as  an  evi- 
of  the  dependence  to  be  placed  on  the  values  derived  by  compu- 
.  The  upper  figures  show  the  number  of  shots  fired  upon  which 
«ao  radius  is  based,  and  whenever  such  shots  cluster  well,  as  they 
most  instances,  the  center  of  impact  may  be  regarded  as  a  true 
cf  the  drop  of  the  bullet. 

an  th<*  value  of  ^'  C^"  determined  as  before  stated.  Table  IV  is 
urted,  and  it  is  apparent  that  the  results  are  unreliable  in  the 
is,  page  1274,  "Journal  of  the  Military  Service  Institution," 
aber,  1893.  Such  results  call  for  a  value  of  *'c"  to  satisfy  Table 
O.KKjO  and  '*C"  2.7025 — far  removed  from  values  determined 
leriment  and  computation  at  this  arsenal,  which  average  0.67146 
'  for  the  best  form  of  tubular  bullet  tested,  and  for  "O"  .27363. 
5,  Plat«  I,  and  Table  II. 

computations  have  been  made  by  Mr.  J.  J.  O'Reilly,  employing 
i's  formulas  and  tables,  t 

results  obtained  are  arranged  in  tabular  form  for  ease  of  inspec- 
d  comparison  by  means  of  reference  to  numbered  columns  com- 
t  Tables  I,  II,  and  IV,  in  connection  with  the  following  mem- 

able  II,  the  muzzle  velocities  are  derived  from  the  sectional 
r  as  a  ballistic  CQcfficient  '^C,^'  the  coefficient  of  reduction  "(?,'' 
taken  as  unity,  in  advance  of  its  computation,  and  hence  are  a 
t  less  than  would  result  from  taking  the  true  ballistic  coefficients 
etermined,  and  which  are  given  in  the  fourth  horizontal  column 
the  sectional  density  in  Table  II  as  a  denominator.  The  equa- 
r  values  given  in  column  1  of  the  same  table  shows, 

.mple:  S  (2027.9)-  §^  =  S  (2074.5)  {  ,^^,'^S!^Zty. 

u-uLi.y)        .^^27  -  "  (^"'•^-)  \  true  ballistic  coefficient. 

i  latter  value  for  muzzle  velocity  if  used  would  involve  a  repeti- 
■  the  work  and  unnecessjiry  labor  of  computation,  carrying  with 
her  changes  in  "C,"  and  so  on. 

value  of  "C  given  in  Table  IV  has  been  used  in  computing 
^maiMing  velocities  for  the  various  ranges  indicated,  using  the 
e  velocity  originally  determined  as  stated. 

'best  reanlta  in  this  table  are  embraced  in  Table  V  of  supplemental  report, 

*,  for  comparison  with  later  ones. 

coostroctioii  of  the  vanoas  tables  by  Mr,  J,  J.  O'JKeilJy  involved  great  labor 
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The  results  given  in  column  3,  Table  IT,  dififer  from  those  in  colnl^ 
4  in  this,  that  whilst  the  lesser  weight  of  the  bullet  due  to  a  tubol^ 
channel  enters  the  computations  in  both  case&,  yet  the  area  of  cro*^ 
section  was  treated  erroneously  in  the  one  case  (column  3)  as  au  are^ 
of  a  solid  section;  in  the  other  the  true  area  of  cross  section  wa 
employed.  The  difference  in  the  two  cases  as  relates  to  sectional  deusit; 
is  shown  as  follows,  and  leads  to  the  rejection  of  results  in  column  3 

162^ 
Column  3,  sectional  density  =  7000  =  .24396 

.308=^ 

JL62 
Column  4,  sectional  density  =  7000      =  .27963 

.308- -.ff* 

It  is  to  be  observed  that  the  sectional  density  of  any  given  (honu 
geiieous)  cylinder  is  not  changed  by  the  introduction  of  a  cylindrici 
tubular  channel,  and  that  such  form  of  projectile,  preserving  as  it  doe 
its  ratio  of  weight  to  area  of  cross  section,  becomes,  by  the  displace 
iiient  of  metiil  in  the  manner  stated,  a  practical  subcaliber  projectile 
with  all  the  ballistic  advantages  and  disadvantages  that  such  projee 
tiles  are  known  to  possess.  That  Prof.  Hebler  may  succeed  by  the  iw 
of  a  proper  sabot  in  imparting  a  high  initial  velocity  to  such  proj» 
tile  without  undue  pressure  in  his  gun  is  indisputable,  and  that  ate 
having  gained  such  advantage  in  this  projectile  the  accuracy  is  oft 
seriously  impaired,  is  also  admitted. 

In  the  taper,  front  and  rear  of  the  bearing  point  or  rotating  ring  d 
his  most  approved  form  of  bullet,  Plate  III,  the  advantages  gaiiiej 
over  the  cylindrical  form  with  its  tube,  in  lessening  the  coefficient  o\ 
reduction  "c,"  is  somewhat  offset  by  the  reduction  of  weight  whid 

enters  as  a  potent   factor  in   the  relation  C  =  "Tn*— rd2\'   (I^*— <!' 

remaining  constant. 

Exhibits  of  some  of  the  figures  in  Plate  I,  and  a  bullet  recovered 
after  penetration  test,  as  illustrated  in  the  photograph  Plate  IV  an< 
V,  are  submitted  herewith. 

"Taken  as  ".12  for  160  and  87.5  grains  bullets  and  'M18  for  104  grains  bullets. 
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Tablk  III. — BalliBtic  data  for  Hehler  tubular  huUei» 

vd  tram  rranlu  given  on  page  127|,  Journal  of  the  Military  Service  Institution,  November,  1893.] 

Weight  of  bullet 10. 8  grams  =.02381  lb.     =to 

Diameter  of  bullet 8     millimeters  =  .  315     inch  =  D 

Diameter  of  channel  at  front .  «3. 2  millimeters  =  .  126     inch  —  d 

Sectional  density  —  ^jTZT^  =  •  28567 


Velocities 
V  and  u. 


Ft.  sect. 

2,362 
2.165 
1.988 
1,824 
1.673 
1,535 


Ranges 


S(u)-S(V)'  X 


Fett. 
0 
1,641 
3,  282 
4,920 
6.561 
8,202 


Z 


0 
612.8 
1,213.] 
1,  819. 1 
2. 427.  3 
3, 033. 2 


0 
*  2. 6778 
2.7054 
2.7046 
2. 7030 
2.7040 


R«5Ject<Nl. 


3fean  of  last  four  values  C 


X 
Z 


2. 70425 


c  ^= 


tp 


C  {!>»  —  d«) 


log    .  083349  =  D«  _  rf«  =  8. 9209004  —  10 
log  2. 70425    =-  C  .—  0. 4320469 


9.3.529473  —  10 
log    .02381    =w  =8.3767594—10 

log    .10560    z^c  =9.0238121  —  10 

Mean  C  =  2. 70425.  c  =  .  10560. 

tits  derived  from  other  data  given  in  the  Journal,  from  the  first  two  ranges 
1  table,  aa  foUovrs : 


i        C.  ;        c. 

Fir#it  table  f p.  1275) I     l.OJ'.O  '•      .10606 

Second  table  (p.  1275) 3.:J542  .08271 

First  table  (p.  1276> 1.94U5  '      .10:m 

Second  table  (p.  1276) !    1.6910  .11841 

First  table  (p.  1277) 28777       1.0211 

Second  table  (p.  1277) 39545  '      .83586 


IV. — Computed  baUifitic  cocfficietitf  and  velocilii's  at  various  ranr/eHj  for  service  and 
imtental  solid  and  tubular  bullets,  caliber  .30,  as  compared  with  results  reported  for 
fehler  hmllei.'^ 


Ofeet 

1  641  feci. 
,  3.282  feet. 
.4.n9feM. 
,«JCllcet. 
Aanfeet. 


VelocitieB. 


Service  (fig.  1,  pi.  ]).     ]    Tubular  {fig.  2,  pi.  1). 


30127 


Ft.  Meet. 

2.074.5 
1.013 
713 
517 
375 
272 


.36905 


22283 


.22487 


Ft.  tees. 
1,506 
925 
702 

.•)4o ; 

410 
320  , 


Ft.  tcct. 

2, 279. 2 
924 
591 

38:j 

248 
161 


Ft.  MC8. 

2, 269. 3 
926 
595 
387 
252 
164 


5 


6 


Short  solid 
(tig.  3,  pi.  1), 


.23694 


Ft.  tecs. 
2,167 
929 
610 
406 
270 
179 


Tubular 
(flg.4,pl.l). 


. 21422 


Ft.  seen. 
2,  240. 3 
898 
667 
361 
230 
146 


*^^  remits  in  this  table  are  embraced  in  Table  VI  of  8upplementa\  report  for  compariAon 
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Tablk  IV^—Compuied  haUisiic  coefficient,  and  veloeiiies  at  variouB  ranges,  etc. — C( 


Ballistic  coefflcient. 


8         <         0 


10 


11 


12 


Teloclties. 


Tubtdar  (flg.5,pl.l). 


.29492 


.27188 


25410 


Hebler  tabu 


Boliif.  Tnbular 
Point  on    (flg.6.j)l 

end,  i  1).  (In- 
Tvithoiit  Iraliable.) 
channel.  I 


. 21613 


.  25794 


Bange,  0  feet 

Range,  1,G41  feet 
Range,  8.282  feet 
Range,  4,920  feet 
Range,  6.561  feet 
Range.  8,202  feet 


Ft.  gee*. 
,1, 002. 8 
1,370 
822 
591 
427 
307 


n.  tee*. 
3.111.6 
1,337 

791 

555 

389 

272 


Ft.  tee*. 

Ft.  sees. 

2. 696.  6 

2,994.1 

1,096 

1,054 

705 

644 

482 

413 

330 

264 

225 

159 

Ft.  sees. 
1,900 
907 
617 
424 
292 
200 


Frompage 
1274  Jour- 
nal Mili- 
tary Serv- 
icelnsti- 
tution, 
Novem« 
ber,  1893. 


2. 70425 


Ft.  see*. 
2,362 
2,165 
1,988 
1,824 
1.673 
1,535 


Ba] 

ooef 

bye 
ofd< 


Ft 


*  On  thin  a«ituniption  the  velointy  at  1,490.766  feet  from  muzzle  ih  1,097.5  foot  necouds.    See  c 
13,  Table  II. 

Very  respectfully, 

J.  P.  Farley, 
TAeutenant  Colonel  of  Ordnance^  Commandii 

The  Chief  of  Ordnance,  U.  S.  Army, 

Washington^  J).  C, 

Ordnance  Office,  War  Department, 

Washington,  April  18,  18^ 

Sir:  I  am  instructed  by  the  Chief  of  Ordnance  to  acknowledge 
receipt  of  your  report,  dated  March  30, 1894,  on  results  of  experiir 
with  .30-caliber  tubular  bullets.  The  papers  have  been  referred  U 
commanding  officer,  Springfield  Armory,  for  his  information. 

Your  report  does  not  indicate  whether  these  experiments  are  sti 
be  continued,  but  it  is  desired  that  they  will  be  continued  as  far  as 
appear  necessary  to  arrive  at  more  definite  conclusions  with  refer 
to  the  ballistic  qualities,  penetration,  etc.,  of  the  steel  tubular  bul 
using  the  vulcanized  fiber  sabot.    It  is  observed  in  this  connection 
Professor  Hebler  attaches  considerable  importance  to  the  use  of  f 
erly  granulated  powder  with  these  light  bullets.    It  is  probable 
the  Department  may  receive  before  long  some  samples  of  the  smok* 
powder  from  the  Cologne  Eottweil  Works,  Germany,  to  which 
fessor  Hebler  has  referred. 
EespectfuUy, 

R.  Bibnie, 
Captain,  Ordnance  Dcpartmentj  U.  8,  Am 

The  Commanding  Officer  Fbankford  Arsenai.. 
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SUPPLEMENTAL  REPORT, 

'  expenmeut9  made  at  Frankford  Arsenal  in  June,  1894,  ivith  service  and  tubular 

bullets. 


[Service  bnllet.] 


I 


OlMerred  velocitien. 

r,  r'. 


inmber 


Computed  veloci- 
ties.. 
V,  u. 


x=biy.    as --1,450'.'    x  — 0'.    ;«  — 1,500^ 


1 

Ft.MC*. 

1.982 
1,986 
1.982 

'         l,96;i 

« 


1,984 

1.994 

1.986 

1,988 

1         1.972 

i         1,976 

'         1,990 

1,982 

1.980 

1.974 

1 

1,983 

; 

''*"!'  " 

{ 

Ft.  tees. 
1,166 
1,170 
1, 180 

1.172 


(') 
(*) 

n 
n 
(•) 
(•) 
(*) 
(-) 
n 


Ft.  Met. 


Ft.  sees. 


Observed  ordinate, 


Olwerved'  Observed 


time  of 


1,490'. 776.  i 


Fwt, 


Correc 
for 
x=rl,500'. 


Feet. 


•ted  ***«*»*  '^• 
:"^,x  =  1,500'. 


radiiiH  of 

circle  of 

shots. 


Seconds. 


2,0*21 


1, 152 


1, 172 


(*) 
(*) 
(*) 


2.021 


1, 152 


12.45  I 
13.83  ! 
13.63  i 
14.15  ' 


13.  »o 
14.07 
14.15 
13.63 


13. 72 


13.06 


Feet. 


136 


.57 


1,983  i         1,172 


Lost. 

1. 00439 

.97048 

.99444 

I 

• 



1 

LOHt. 

2,021 

1,152 

t.  9«977 

1.48 

e  lot  of  cartridges  as  1,  2,  aiid  3  of  June  2.  1894. 

ime  of  flight.  aetenuiiie<i  iiistrnmeii tally  for  the  whole  raiii;o,  bo  utilized  iu  Ingalls's 
C  (T<i«^  — T(  V>),  the  remaining  velocity  for  tlie  service  22U-grain  bulUit  ia  found  to  be  1,157 
u  &%  a^aioMt  1.152  foot  aecondo  instrumentally  determined;  and  fur  the  Krnka-H«bler  bol- 
(MecoDdA  as  airaiDst  1,649  foot  seconds  in Htfumcntally  determined,  the  values  of  C  being 
•oiumiu  1  a  and  8  a  respectively.    (Table  V). 
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Details  of  experimenU  made  at  Frankford  Arsenal  in  June,  1894 j  etc, — Continue< 

[Tabular  ballet.] 


Date  and  uumber 

Observed  velocities. 
V,              v. 

Computed  vel<ici- 

ties. 

V,               tt. 

Observed  ordinate. 

Observed 
time  of 

Obs 

rat 

< 

cin 
sb 

of  shots. 

i    X   r^  50'. 

«=  1,450'. 

a;-0'. 

x;^  1,500'. 

^  _       Corrected 
1490':766.!^    *1,W. 

flight. 

* 

1894. 
Jane  9: 

1 

Ft.  sect. 
3, 034. 3 
3,068.4 

Ft.  tea. 
Lost. 
Loat. 
Lost. 
1,685 
Lost. 
Lost. 
Lost. 

Ft.geet. 

Ft.  gees. 

Fe<t. 

Feet. 

Seconds. 

F 

2 

i 

3 

3, 134. 3 

r 

4 

3. 053. 9 
3.038.4 
3.017.9 
2,992.8 

1 

5 

. 

6 

1 

7 

, 

M^MITI 

3, 054      i        1, 685 

3,108 

1,649 

1 

..........,■.....••. 

June  14 : 

1 

(*) 
(*) 
(*) 
(*) 
(*) 



4.9 

2 

■"•••■•••• 

9.9 
6.7 
0.7 
X5 
5.5 

.......... 

3 A 

4 

5 

1 

6 

Mean 

3,054      1         1,685  1         3  108           1,649  i            6.7 

fi.  HI 

June  16: 

1 

i  K\ 

..   .1... .............. 

Lost. 
Lost. 

2 

1 

3 

-      ....... 

1 

: 1 

.60803 

.5500 

Lost. 

4 

i--.   •-••■•-.    -•-•-.... 

5 

.!!!;!.*;;; > 

Mean 

3.^054 

1,«85  ;        3,108:        1,649    i 1     1.57901 

*The  same  lotof  cartridges  a.s  Nos.  1  t4i  7  of  June  9,  1894. 

tlf  this  time  of  flight,  determiile<l   iustrumou tally  for  the  whole  ran^e.  he  utilised  in  In; 
formula  T=:C  (T  (u)— T(V)),  tlio  remaining  velocity  for  the  service  220-grain  bullet  ia  found  to  Im 
foot  seconds,  as  against  1,15'i  foot  scrnnds  instrumentolly  determined ;  and  for  the  Krnka-Hehle 
let  1,778  foot  seconds  as  against  1,649  foot  seconds  instriimentally  determined,  the  values  of  C 
taken  from  columns  1  a  and  8 a  respectively.     (Tabic  Y). 


EXPLANATION   OF   TABLES  V  AND   VI. 

Oolamns  1  and  8  of  Tables  V  and  VI  are  taken  respectively  i 
Tables  II  and  IV,  report  of  March  30, 1894,  and  contain  the  best  res 
then  obtained  respectively  with  the  service  and  tubular  bullets. 

Columns  1  a  and  8  a,  Tables  V  and  VI,  are  based  upon  obsej 
velocities  v  and  t?',  obtained  in  June,  1894. 

Columns  1  b  and  8  b.  Tables  V  and  VI,  are  based  on  observed  < 
nates,  y,  corrected  for  range,  obtained  in  June,  1894. 

In  Table  VI  we  iiave  velocities  at  various  ranges  corresponding 
the  March  and  June  derived  values  of  C  for  the  service  and  tub 
bullets. 
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Table  V. 
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6 
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laid  rerj'  accurately  in  Jane  experiments  as  determined  by  surveyor's  level  and  other 
I  by  sighting  in  Uaxeh. 

Table  VI. 

C  COEFFICIENTS    AND   CORRESPONDINa    VELOCITIES     FOR    RANGES 

SPECIFIED.    (C.) 


ages. 
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In  concluding  experiments  with  the  Krnka-Hebler  bullet  at  this 
arsenal  it  will  be  seen  from  Table  VI  that  the  ballistic  coefficient  derived 
from  Ingalls's  formula,  employing  the  observed  ordinate  as  the  basis  of 
con^putation,  is  well  confirmed  by  the  observed  velocity  records  herein. 
This  remark  applies  with  force  to  the  record  of  the  service  220-grain 
bullet,  the  remaining  velocity  for  which  was  instrumentally  determined 
a43  a  mean  of  three  shots. 

The  extreme  accuracy  required  to  obtain  instrumental  remaining 
velocities  with  the  Krnka-Hebler  bullet  at  the  500-yard  range  led  to 
the  loss  of  six  of  the  expensive  hand-made  bullets,  with  but  one  record 
in  seven  shots  fired,  and  this  even  after  many  preliminary  shots  had 
been  expended. 

The  deductions  from  this  single  record,  however,  are  so  well  sustained 
by  other  data  and  by  analogy  in  the  case  of  the  service-bullet  velocities 
observed  and  computed  •  as  to  make  it  available  at  least  for  all  prac- 
tical purposes. 

The  radius  of  the  circle  of  shots  in  the  June  experiments  disparage 
the  record  and  conclusions  in  the  earlier  records  and  place  the  tubular 
bullet  in  this  res|)ect  at  a  marked  disadvantage  as  compared  with  the 
service  bullet,  the  comparison  in  March,  1894,  being  for  mean  radius  of 
circle  of  shots  0.353'  as  against  1.31',  and  0.75'  as  against  2.10',  in  the 
June  experiments,  in  favor  of  the  service  bullet  for  a  range  of  500 
yards. 

It  will  also  be  observed  that,  contrary  to  claims  made  for  the  tubular 
bullet,  it  suffers  greater. retardation  from  the  air  than  the  service  bullet, 
the  velocity  falling  off"  more  rai)idly  in  all  of  the  forms  of  tubular  bul- 
lets employed,  and  that  the  form  of  bullet  made  pursuant  to  Professor 
Hebler's  suggestions  reduces  from  about  3,000  foot  seconds  muzzle 
velocity  to  the  same  remaining  velocity  at  2,700  yards  as  that  of  the 
service  bullet  having  about  2,000  foot  seconds  muzzle  velocity. 

The  projectile  energies  of  the  tubular  and  service  bullets  being  equal 
at  450  yards,  short  of  this  distance  the  penetration  of  the  tubular  bullet 
should  be  the  greater,  so  long  as  it  is  not  deformed,,  a  difficulty  not  as 
yet  overcome  in  the  case  when  well-seasoned  oak,  across  the  grain,  is 
employed,  the  actual  penetrations  in  oak  being  in  the  ratio  of  7  to  16,5 
in  favor  of  the  service  bullet. 

Respectfully  submitted. 

J.  P.  Farley, 
Lieutenant  Colonel  of  Ordnancej  Commanding, 

The  Chief  f)F  Oednance,  U.  S.  Abmy, 

Washington^  D.  C 


*  Table  V  sbowB  for  service  buUet  at  range  500  yards  1,152  foot  seconds  Temaining 
velocity  observed  and  1,107  foot  seconds  cuinputed  from  ordinate,  like  comparison 
in  the  case  of  the  tubular  buUet  being  1,649  foot  seconds  and  1,535  loot  seconds. 
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M  r  y  r  7  r  r 


Bebvice  Bullets— Penetration  in  Oak  at  3  Feet  fi 


Appendix   7. 

im: tories  of  .30-cauber  service  bullet  and  hebleb  tubu- 
lar bullet, 

(1  plate.) 

Pbankford  Arsenal, 
Philadelphia^  Pa.j  September  3, 1894, 

to:  In  obedience  to  your  letter  of  June  23,  1894,  I  have  the  honor 
tnbmit  the  following  tables,  embodying  the  results  of  computations 
idftermine  the  ordinates  and  abscissas  of  certain  points  of  the  trajec- 
of  the  service  (.30  caliber)  and  tubular  (.30  caliber)  bullets  for 
ifesof  500, 1,000,  and  1,500  yards,  together  with  the  angles  of  depart- 
and  fall  and  the  final  velocity  in  each  case.  These  results  are  based 
m  the  values  of  C  determined  by  you  for  the  sendee  and  tubular 

iber  bullets. 

A  drawing  of  the  trajectories  is  submitted  herewith. 
The  data  for  each  bullet  called  for  in  Ordnance  Office  letter  of  April 
"  18W,  is  also  respectfully  submitted. 

Ver>^  respectfully,  your  obedient  servant, 

Golden  L'H.  Ruggles, 

First  Lieutenant  of  Ordnance, 

The  Co30f  ANDiNG  Ofpicbk  Fbankfobd  Arsenal.    * 


Frankfoed  Arsenal, 
Philadelphia^  Pa.^  June  Z3,  1894. 

SiB:  Please  compute  trajectories,  and  furnish  other  data  called  for  in 
laance  Office  letter  of  April  16, 1894,  for  service,  and  also  tubular 
ieta,  caliber  .30,  ji'ith  a  drawing  of  trajectories  for  500,  1,000,  and 
W)  yards  in  one  group,  with  common  origin  for  each  bullet,  with  Angles 
departure  and  fall,  final  velocities,  maximum  ordinates  and  ordinates 
evcr>'  100  feet  for  the  range  of  500  yards  and  at  every  300  feet  for 
e  ranges  of  1,000  and  1,500  yards,"  to  a  convenient  distorted  scale. 
The  constants  on  which  this  data  will  be  based,  derived  from  my 
[»P&Ttto  Chief  of  Ordnance,  dated  July  17,  1894,  are  as  follows: 
I  for  service  bullet :  V=2,000  foot  seconds ;  u'=220  grains;  (Z=:0.308": 
M.SSS&'j;  C=0.37400.  ' 

FortubularbulletiV  =3,000  foot  seconds:  m?=104  grams;  Vi)^—d^ 
=«.2^9;  c=0.55491,-  0=0.32988. 
Respectfully, 

J.  P.  Farley, 
, .  Lieutenant' Colonel  of  Ordnance ,  Commandin^f, 

^leut  Ruggles. 


0RD94- 


97 


98 


APPENDIX  7. 


Steel  tubular  bullet. 


500  yards. 

1,000 
V=3,000f.8. 

yards. 

V=  3,000  f.  8. 

V  =  1,580.4  f.  s. 

V  =  939.7  f.  8. 

V=  3,000 ! 

.^=  15'  22". 

«==22'16". 

^:=r52'33". 

«  =  lo  50'  30". 

♦  — 20  8'. 

x=    100  feet. 

y—    .31878  feet. 

x=    300  feet 

y=:   4.25856  feet 

x=     3001 

x=    200  feet. 

V  =   .6751  feet. 

X  ~    600  feet. 

v=   7.97952  feet 

X—     6001 

x^     300  feet. 

V  - 1.01401  feet. 

X—-    900 feet. 

y  =  11.65:J5  feet 

x=    9001 

xr--    400  feet. 

V^  1.30885  feet. 

X  — 1,200  feet 

V  ^  14.3876  feet. 

x  =  1.200l 

xr=     500  feet. 

y  =  1.54638  feet. 

x  =  1,500  feet 

V  — 16.2216  feet. 

x=  1,500  1 

X  =     600  feet. 

T:.^  1.73393  ieet. 

X  ~  1,800  feet 

V  — 16.8901  feet 

x  =  1,800  1 

x=    700  feet. 

V  =  1.8C153feet. 

X  =  2, 100  feet    v  =  16.0485  feet. 

X -2,100  1 

x=    SOOfett. 

y  ^  l.92f»77  feet. 

x^  2,400  feet  j  y  =  13.2684  feet     x:=  2.400  1 

x=    900  feet. 

y- 1.92063  feet 

X  — 2,700  Aset  1  v—  8.06352  feet   x— 2,711  1 

x^  1,000  feet. 

V  — 1.83 75  feet. 

x  -  3,000  feet. :  y  —  0  feet. 

X=:  3,000 

X— 1,100  feet. 

y  =  1.66867  feet 

. 

x=3,300 

x  =  1,200  feet. 

y  — 1.4104  feet 

X  -  3,600 

x=  1,300  feet. 

y  =  1.11554  feet 

i 

X  =  3,900 

X  — 1,400  feet. 

y=   .58499  feet 

1 

X  ^4,200 

X  =  1,500  feet. 

y  —  0  feet. 

1 

X- 4,500 

x.-=  840.785  feet 

yo=  1.93308  feet. 

x,:r=  1,795.735      y.=  16.8901  feet. 

x.=  2,701 

feet  or  1,800 

feet. 

feet. 

Steel  tubular  bullet. 

Range  for  maximnin  ordinate,  5  feet  9  inches 

Kange  for  maximum  ordinate,  8  feet 

Tubular  bullet  in  service  ekelL 

Total  weight  of  cartridge 

Total  length  of  cartridge 

Shell,  tinned  cartridge  orasb : 

Length 

Weight 

BttUet,  tabular,  vulcanized  fiber  salwt,  copper  band,  all  steel,  cigar-shaped : 

Length 

Weight 

Sectional  density 

Charge,  Leonard,  J 

Gas  pressure • 

Kecoil  energy : 

Free  recoil ^ i 

Dynamometer 

Bange  for  maximum  ordinate : 

Firing  lying  down,  6  feet  9  inches 

Firing  lying  down,  8  ft^et 

Pe  netration  in  oak  against  the  grain 

Service  bullet. 


500 

yards. 

1,000  yards. 

■ 

V=  2.000  f.  8. 

V  ^- 1.141.8  f.  8. 

V=  2.000  f.  8. 

v  =  833.0f.  8. 

Vri- 2.000 

*=31o4". 

*i~45'41". 

</>  =  1°  35'  36". 

«  =  2°  44'  49", 

<^  =  3°  18' 

X  =     100  feet. 

V -=    .873813  feet 

X  =    300  feet. 

Vr=   7.9507  feet 

x^     300 

X  =r     200  feet. 

V  =  1.665200  feet 

X  =    600  feet. 

V^  14.9887  feet. 

x=     600 

x=r     300fei?t. 

V  =  2.355140  feet. 

X  —     900  feet. 

V  —  20.8779  feet. 

x=    900 

x=     400  feet. 

V  =  2.947460  feet. 

x~  1.200  feet. 

V  =  25.3531  feet. 

x=  1,200 

X  —     500  feet. 

V  =  3.4343  feet 

xtt-1,. 500  feet. 

y  =r  27.9702  feet 

x  =  1,500 

X  —     600  feet. 

V  =  3.7981  feet 

x=:  1.800  feet. 

V  =  28.418  feet 

xr^  1.800 

X  r=      700  f«MJt. 

V  -^  4.04604  feet. 

X— 2.100  feet. 

V  ■-=  26.2012  feet. 

X  =2,100 

X  =     800  feet. 

V  =  4.14833  feet 

x  =  2.400  feet. 

V- 20.9677  fe«t 

X  =2,400 

x=-     900  feet. 

V  =  4.09307  fetit. 

x=  2,700  feet 

y  =^  12.2768  feet. 

X  =2,700 

x=l.(K)0feH. 

V  =  3.9014  feet 

X  —  3,000  feet. 

y-0. 

X  =  .3.000 

x- 1,100  fe«t. 

V  -  3.52134  feet 

X  =.3,300 

X"l,L'OUfeer. 

V  -=  2.{)749  feet 

X  =  3,600 

Xi:rr  I,.300f»*t     ■ 

V  ---r  2.20144  feet 

X- 3,900 

x~  1.400  feet 

y  =  1.2193  feet 

X  =4,200 

X-- 1,500  feet. 

y  =  0. 

x  =  4,500 

Xo  =  821.42  feet' 

1 

y„  =  4.153748  ft 

Xo=  1,703.05  ft. 

y.  =  28.5437  feet 

x.=  2,576 

Y/c£   at/iirr 
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Steet  tubular  bullet. 


500 

yards. 

1,000  yards. 

■  n 
1.50O 

1 

V=3.000f.e. 

V  =  1,580.4  f.  s. 

V=  3.000  f.s.       v  =  939.7f.  8. 

V=  3.000  f.  8. 

*=15'22". 

u»~22'  16". 

«^— 52'33". 

«  =  lo  50'  30". 

♦  -  2^  8'. 

X  —     100  feot. 

y=   .31878  feet. 

X  —    300  feet. 

y=  4.25856  feet. 

x=    300  feet 

x=    200i'eet. 

V  =   .6751  feet. 

X-    600  feet. 

y=   7.97952  feet. 

X—    600  feet  1 

x—    300  feet. 

V  =  1.01401  feet. 

X  —    900  feet. 

y  =  11.6535  feet. 

x=    900  feet. 

x=r    400  feet. 

v^  1.30885  feet. 

x  =  1,200  feet. 

y- 14.3876  feet. 

X  =  1,201)  feet 

xz=    500  feet. 

yr^  1.54638  feet. 

X  — 1,500  feet. 

v  =  16.2216  feet. 

x  =  1,500  feet 

x=.    600  feet. 

T  =  1.73393  leet. 

x=:  1,800  feet. 

v  =  16.8901  feet. 

X— 1,800  feet 

x=    700  feet. 

V  =  1.8C153feot. 

x  =  2. 100  feet. 

y  =  16.0485  feet. 

X  — 2, 100  feet 

x=    800fe«t. 

y  =  1.92677  feet. 

X  -=2,400  feet. 

y  =  13.2684  feet.  \  xt=2,400  feet. 

X—    900  feet. 

y  =  1.92063  feet. 

x  =  2,700  flset. 

v=  8.06352  feet. 

X  =2,711  feet 

xt=  1,000  feet. 

V  =  1.8375  feet. 

X  -  3,000  feet,    y  —  0  feet. 

x  =  3,000  feet 

X— 1,100  feet. 

y  =  1.66867  feet 

X  — 3,300  feet.  [ 

x==  1,200  feet. 

y  — 1.41 04  feet. 

x  =  3,800  feet  • 

x  =  1,300  feet. 

y  =  1.11564  feet. 

x  =  3,900  feet  1 

X  =  1,400  feet. 

y=    .58499  feet. 

x  =  4,200  feet 

X  =  1,500  feet. 

y  =--  0  feet. 

x  =  4,500  feet  ! 

x.-^840.765feet 

Vo  - 1.93308  feet. 

X.— 1,795.735    1  y,— 16.8901  feet. 

x.=  2,701.16      ' 

feet  or  1,800 

feet.                i 

feet. 

Steel  tubular  bullet. 

Range  for  raaximam  ordinate,  5  feet  9  inches 

Kange  for  maximoia  ordinate,  8  feet 

Tubular  bullet  in  service  ekelL 

Total  weight  of  cartridge gn 

Total  length  of  cartridge m< 

Shell,  tinned  cartridge  Drasb : 

Lenjgth inc 

Weight gn 

Bullet  tubular,  vulcanized  fiber  sabot,  copi>er  band,  all  steel,  cigar>8haped : 

Length inc 

Weight gn 

Sectional  density 

Charge,  Leonard,  J gn 

Gas  pressure pou 

Kecoil  energy : 

Free  recoil ^ foot  pou 

Dynamometer < 

Kange  for  maximum  ordinate: 

Firing  lying  down,  5  feet  9  inches yi 

Firing  lying  down,  8  feet c 

Peaetration  in  oak  against  the  grain in< 

SerHee  bullet. 


500 

yards. 

1,000  yards. 

1,500  y 

V=  2,000  f.s. 

v:r- 1.141.8  f.s. 

V=.  2,000  f.  8. 

V  =  833.0  f.  s. 

V=  2.000  f.  s. 

y 

^=31of . 

w  =  45'41". 

0  r=  lo  36/  36". 

w  —  2o  44'  49". 

•fr  =  30  18'. 

m 

x:=r     100  feet 

y=    .873813  feet 

X  =     300  feet. 

v=   7.9507  feet 

X  =    300  feet. 

X  —    200  feet. 

y  =  1.665200  feet. 

X  =     600  feet. 

V=  14.9887  feet. 

X  =    600  feet. 

x~     300  feet. 

V^  2.355140  feet. 

X  =r-     900  feet. 

V  =--.  20.8779  feet. 

x=    900  feet 

x=     400  feet. 

V  ^  2.947460  feet. 

X  — 1.2()0feet. 

V  =  25.3531  feet. 

X— 1.200  feet. 

X  =.     500  feet. 

y  =  3.4343  feet 

X  — 1.500  feet. 

y  =  27.9702  feet. 

X  =  1,500  feet 

X  —     600  feet. 

v  =  3.7981  feet 

x=  1,800  feet. 

V  =  28.418  feet 

X  =  1,800  feet 

X  =r     700  feet. 

V  r=  4.04604  feet 

x-^  2.100  feet. 

v  =  26.2012  feet. 

x  =  2,100  feet 

X  =    800  feet. 

V=  4.14833  feet 

X  =:i  2,400  feet. 

V.=  20.9677  feet 

x  =  2,400  feet 

X  -     900  feet. 

V  =  4.09307  fwjt 

x=:  2,700  feet. 

y  ==  12.2768  feet. 

X  -2,700  feet 

x=rr  1.000  feet. 

V  =  3.9014  feet 

X  =  3,000  feet. 

y  =  0. 

x  =  3,000  feet 

X— 1,100  feet. 

y  -  3.521.34  feet 

X  -=  3.,300  feet 

x=rl.'J00feet. 

V  -^  2.9749  feet. 

x^  3,600  feet 

xt=  1.300  feet. 

y  =  2.20144  feet 

x=  3,900  feet 

X-  1,400  feet 

y  =  1.2193  feet 

x  =  4.200  feet 

x=- 1,500  feet. 

y  =--  0. 

X  =  4,500  feet 

x.  =  821.42  foet 

yo  =  4.153748  ft 

x«=  1,703.05  ft. 

y.  =  28.5437  feet 

x.=  2,576.2  ft     3 
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TRAJECTORIES   OF   SERVICE   AND   TUBULAR   BULLETS.  99 

Strrice  huUet, 

Tarda. 

f  for  maxiniiun  ordinate,  5  feet  9  inchen,  tiring  lying  down 565. 53 

e  for  maximum  ordinate,  8  feet,  flrlti*;  lying  tj^wn C38. 58 

Service  cartridge. 

weight  of  cartridge eraing . .  412  to  413 

lenftb  of  cartridge luchen . .  :J.  (>8  to  :i.  089 

tinned  eartridge  oraits : 

eogth <lo 2.315 

'Ofbt grains..  150 

t,  jacket  material,  cupronickeled  nteel,  length inchot). .  1. 265 

).  eyUndro-conical,  ogival  head,  Hut  baHe:  ^ 

'eielit grai  n  b  . .  220 

vnooMdensity 3313015 

%  Peyton  powder •. grains . .  43  + 

rennre pounds . .  33,  OOo  ± 

ciif  rgy : 

*e  recoil f.>ot  pounds. .  11. 35088 

rnuDometer do 5. 5 

for  maxim nm  ordinate  <yard«) : 

ring  lying  down.  6  feet  9  inches  f varda. .  566. 53 

■ing  lying  down,  8  feet '.do 638. 58 

ation,  in  well-seaaoned  oalL,  against  grain inches..  16.5 

Col.DKN   L'H.    RUGGLES, 

First  Lieutenant  of  Ordinance. 

Frankford  Arsenal, 
Philadelphia^  Pa.y  September  4, 189 L 

proved  and  respectfully  forwarded  to  the  Chief  of  Ordnance,  U.  S. 
r,  in  connection  with  my  reix)rts  of  March  30  and  July  17,  1894, 
experiments  with  service  and  tubular  bullets,  caliber  .30,  at  this 
al. 

J.  r.  Farley, 

Lieutenant' Colonel  of  Ordnance^  Commandhuj. 
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SPKCIFirATrOXS    FOR   .SMOKELESS    POWDER   FOR   .SO^CALIBER  SMALL 

ARMS. 

The  powder  shall  be  subject  to  proof  firing  in  the  United  Stated 
.30-caliber  magazine  ritie,  model  1892,*  and  in  the  .30-caliber  pressure 
gauge  used  at  the  Frankford  Arsenal,  with  the  service  .30-caliber  car- 
tridge case  .and  220grain  bullet.  The  dimensions  of  the  assembled  car- 
tridge one  and  one-half  timea  enlarged  are  shown  in  the  following  figure. 
The  space  in  which  the  powder  charge  is  contained  is  0.207  of  a  cubic 
inch. 
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The  weight  of  the  powder  charge  is  not  prescribed,  but  will  be  gov- 
erned by  the  ballistic  requirement,  the  nature  of  the  powder,  auil  the 
results  of  preliminary  firings  made  in  the  proof  of  the  powder  deli  veretl 
under  the  contract  at  the  Frankford  Arsenal.  It  is  desirable  that  the 
charge  shall  fill  the  powder  space  and  allow  the  bullet  to  be  seated  on 
the  powder  without  compression. 

The  powder  will  be  tested  for  acceptance  on  delivery  at  the  Frank- 
ford Arsenal,  and  for  this  purpose  shall  be  divided  in  lots  of  500  pounds 
(5  barrels);  each  lot,  at  the  option  of  the  Department,  to  be  proved  and 
tested  by  firing  charges  of  the  determined  weight,  under  the  following 
conditions: 

ORDINARY    TESTS. 

The  powder  being  taken  as  received  and  under  the  ordinary  condi 
tions  governing  the  loading  of  a  service  powder: 

a.  The  mean  velocity,  measured  at  53  feet  from  the  muzzle,  must  be 
not  less  than  1,960  foot  seconds,  and  the  mean  variation  of  velocity  must 
not  exceed  20  foot  seconds.  Tlie  proof  for  the  first  lot  of  each  invoice 
to  comprise  forty  consecutive  ro.unds  fired  from  the  .30-caliber  rifle. 

The  mean  velocity  thus  established  for  the  first  lot  shall  be  taken  as 
the  standard  velocity  of  the  invoice.    The  proof  of  lots  in  each  invoice 


"  The  foUowing  diinenHious  are  given :  Total  length  of  barrel,  30  incheH:  travel  of 
projectile  in  bore,  28.19  inches  (94  calibers) ;  diameter  of  bore  within  the  landfl,  0.:*) 
inch.  The  rifling  conRists  of  four  plain  grooves  with  width  three  tiinos  that  of  the 
lauds  and  0.00-4  inch  deep;  twist  uniform,  one  turn  in  10  inches. 
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SPECIFICATIONS  FOR  SMOKELESS  POWDER  FOR  SMALL  ARMS.      101 

sabseqnent  to  the  first,  to  comprise  twenty  consecutive  rounds  in  which 
the  mean  velocity  must  in  no  case  vary  by  more  than  20  foot  seconds 
from  that  determined  from  an  equal  number  of  rounds  from  the  first  lot 
of  500pounds,  loaded  and  fired  under  similar  conditions  for  comparison. 
h.  The  maximum  pressure  measured  by  the  gauge  must  not  exceed 

38,000  pounds  per  square  inch,  the  proof  to  comprise  ten  consecutive 

Toonds  fired  from  the  pressure  .gauge. 

SPECIAL   TESTS. 

1.  S«nple8  of  the  powder  sufficient  to  load  at  least  20  cartridges  will 
be  subjected  to  treatment  as  loilows: 

Heat. — Exposed  for  twenty-lour  hours  to  a  temperature  of  130°  F. 
MaUture. — Exjiosed  for  twenty -tour  hours  over  water  m  a  closed 

l>rynes8. — (a )  Exposed  for  twenty-four  hours  freely  to  the  atmosphere. 
(b)  Exposed  for  twenty-lour  hours  over  water  in  a  closed  vessel  and 
(ien  for  twenty-lour  hours  freely  to  the  atmosphere. 

Cold. — Ex)K>sed  for  four  periods  of  six  hours  each  to  a  temperature  of 
from  So  to  40^  below  zero,  Fahrenheit,  in  the  Frankford  Arsenal  refrig- 
erating apparatus,  and  exposure  to  air  for  24  hours  to  evaporate  con- 
densed moisture. 

Each  sample,  following  the  specified  treatment,  will  be  loaded  into 
cartndges  and  tested  as  follows; 

The  mean  velocity  must  m  no  case  vary  by  more  than  100  foot  seconds 
from  the  standard  already  determined ;  the  mean  variation  in  velocity 
must  not  exceed  30  foot  seconds,  and  the  maximum  pressure  must  not 
exceed  45,000  pounds  i)er  square  inch  j  the  proof  to  comprise  ten  con- 
secutive rounds  fired,  as  before,  from  the  .30  caliber  rifle  and  from  the 
pressure  gauge«  respectively. 

2.  liOts  of  not  less  than  10  cartridges  in  each  will  be  loaded  with 
the  determined  charge  and  then  subjected  to  treatment  as  follows: 
Heat. — Exposed  for  twenty-four  hours  to  a  temperature  of  130^  F. 
Moisture. — Exposed  for  one  week  over  water  in  a  closed  vessel. 
Cold. — Exposed  for  four  i)eriods  of  six  hours  each  to  a  temperature  of 
from  35  to  40O  below  zero,  Fahrenheit,  in  the  Frankford  Arsenal  refriger- 
ating apparatus. 

Htability. — The  powder  to  withstand  for  at  least  15  minutes  a  tem- 
perature of  150O  to  1540  F.  without  emitting  acid  vapors,  as  indicated 
by  the  slightest  discoloration  of  a  jjiece  of  iodide  of  potassium  starch 
paper  partially  moistened  with  dilute  glycerin. 

Each  lot  of  cartridges,  following  the  specified  treatment,  will  be 
tested  as  follows: 

The  mean  velocity  must  in  no  case  vary  by  more  than  100  foot  sec- 
onds from  the  standard  already  determined,  and  the  mean  variation 
in  velocity  must  not  exceed  30  loot  seconds,  and  the  pressure  45,000 
pounds  per  square  inch,  the  proof  to  comprise  ten  consecutive  rounds 
fired  from  the  .30-caliber  rifle  and  five  from  the  pressure  gauge. 

The  powder  charges  used  in  these  ordinary  and  special  tests  will  be 
separately  weighed  and  hand-loaded. 

The  powder  must  be  uniform  in  quality,  free  from  dust  and  other 
foreign  substances,  subject  to  inspection  by  the  Ordnance  Department. 
Otber  qualities,  in  regard  to  which  such  additional  tests  will  be  made 
as  the  Department  may  deem  necessary,  are  required,  as  follows: 

1.  The  powder  must  be  practically  smokeless; 

2.  It  must  not  corrode  the  barrel  or  cartridge  case; 
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3.  It  must  not  require  an  nnduly  strong  primer  for  ignition; 

4.  It  must  not  leave  a  bard  adherent  residue  in  the  ]K)re,  especiallT 
after  rapid  firing,  nor  a  metalhc  r^idue  due  to  action  of  heat  on  bnllct- 
or  barrel; 

5.  It  must  not  be  sensitive  to  friction,  or  shock; 

6.  It  must  not  be  so  friable  as  to  endanger  breakage  of  graitis  in 
transportation  incident  to  service; 

7.  It  must  not  contain  ingredients  known  to  be  unsuited  to  form  2k 
safe  and  reasonably  stable  compound ; 

8.  It  must  admit  of  machine- loading,  with  the  machines  in  use  or 
that  can  be  readily  provided  at  the  Frankford  Arsenal,  not  exceeding; 
a  variation  of  0.3  of  a  grain  irom  the  desired  charge  in  50  consecutive 
machine-loaded  charges. 

Other  things  being  equal,  that  jwwder  which  produces  the  least  heat- 
ing of  the  barrel  will  be  preferred. 

The  powder  must  be  packed  in  metallic  barrels,  with  6-inch  scre^ 
opening  in  one  head,  similar  to  the  standard  service  pattern,  contaising 
100  pounds  each,  the  contents  of  each  barrel  inclosed  in  a  Ruitable  ba^ 
Powder  barrels  to  be  marked  <' Smokeless  Powder  for  .30-caliber  Small 
Arms," 

Samples  of  the  powder  accepted  under  contract  will  be  at  once  takefl 
by  the  Department  and  subjected  to  a  test  of  continued,  storage  andetf 
trying  climatic  conditions.  The  results  of  such  tests  will  be  considered 
of  great  importance  by  the  Department  in  placing  future  orders. 

liesponsible  parties  proposing  to  bid  will  be  fUrnished  upon  appUiMk- 
tion  with  samples  of  the  cartridge  case  and  bullet  shown  in  fig.  L- 
Bidders  will  state  in  their  proposals  the  weight  in  grains  of  thds 
I)owder,  which  without  compression  will  till  the  powder  space,  and  aisc 
will  state,  as  nearly  ^s  may  be  practicable,  the  weight  of  charge  whict 
they  propose  as  suited  to  fulfill  the  ballistic  requirements  herein  statecL 

Parties  proposing  to  bid  are  invited  to  submit  samples  of  then 
IK)wder  for  test  to  the  commanding  officer  of  the  Frankford  Arsenia 
prior  to  the  date  set  for  the  opening  of  bids  in  the  advertisement,  par 
ticularly  in  cases  where  tests  of  the  same  powder  have  not  beei 
previously  made.at  that  arsenal. 

The  successful  bidder  may  at  any  time  after  the  contract  is  awarder 
submit  for  test  samples  of  the  powder  he  proposes  to  furnish,  provide* 
that  such  tests  shall  in  no  way  delay  the  delivery  of  the  powder  m 
originally  agreed  upon. 

Preference  will  be  given  to  powder  of  American  manufacture. 

Preference  will  also  be  given  to  powder  which  does  not  contain  nita* 
glycerin  as  an  ingredient.  If  the  powder  contains  nitroglycerin  biddefl 
will  state  in  what  proportion  this  ingiedient  is  used. 

Blank  forms  on  which  proposals  must  be  made  can  be  had  upc: 
application  to  this  office. 

Bidders  will  state  the  price  per  pound  for  the  powder  delivered  a 
the  Frankford  Arsenal,  Pa.,  and  when  deliveries  can  begin,  and  ho* 
soon  the  whole  quantity  can  be  delivered. 

The  Department  reserves  the  right  to  reject  any  or  all  bids  or  i)arr 
thereof. 

Envelopes  containing  proposals  should  be  marked  "  Proposals  £■ 
Powder,"  and  addressed  to  the  Chief  of  Ordnance,  U.  S.  Army,  Wa^ 
ington,  D.  C. 

D.  W.  Flaglek, 
Bri^adi^rGeneraly  Chief  of  Ordnance^  U.  8.  Ann^^^ 

Oednance  Office,  Wab  DepaetmentJ 

November  4,  1893. 
(3906) 
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MEPOBTS  OF  TESTS  OF  SMOKELESS  POWDER  FOB  SMALL  ARMS,  BY 
BOARD  OF  OFFICERS,  FRANKFORD  ARSENAL,  PENNSYLVANIA,  LIEUT 
COL.  J.  P.  FARLEY,  COMMANDING, 

'     I.  Samples  of  Peyton  powder  for  .30- caliber  magazine  rifle, 
n.  Samples  of  Leonard  powder  for  .30-caliber  magazine  rifle. 

III.  Sample  of  Troisdorf  powder  for  .30-caiiber  magazine  rifle. 

IV.  Sample  of  TBchirner  smokeleHS  (explosive)  powder. 

V.  Sample  of  Walsrode  powder  for  .30-oaliber  magazine  rifle. 
VI.  Sample  of  Walsrode  powder  for  .45-oaliber  Springfield  rifle, 
yil.  Sample  of  Rifleite  powder  for  .45-caliber  Springfield  rifle. 


,  L— Peyton  Powder,  Glazed  and  Unglazed,  .30-Caliber. 

Twenty  pounds  of  machine-made  smokeless  powder  submitted  by 
Bernard  Peyton,  for  the  California  Powder  Works,  Santa  Cruz,  CaL, 
m  referred  to  the  board  by  indorsement  on  letter  from  Bernard  Pey- 
im  to  the  Chief  of  Ordnance,  tJ.  S.  Army,  dated  July  22, 1893. 

Three  pounds  of  powder  similar  to  the  above,  but  ungflazed,  was 
ifterwards  referred  to  the  board  for  test  by  indorsement  dated  Angust 
1, 1893,  on  letter  of  Bernard  Peyton  to  the  Chief  of  Ordnance,  U.  S. 
Inny,  datfed  July  29, 1893. 

The  tests  were  carried  on  as  expeditiously  as  possible  at  such  times 
18  the  members  of  the  board  could  be  spared  from  their  other  duties, 
It  least  one  member  of  the  board  being  present  at  every  test. 


Journal  of  tests. 
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10 

10 
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34 

35 
35 

36 
36 

87 
37 

35 

35 

36 
36 
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37 
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88 

39 
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Jacket. 


German 

silver. 

...do  .... 

...do  . ... 
...do  — 

...do... 
— do .... 

. .  .do  . . . . 
.. .do  ... 

...do  ... 

...  do  . . . . 

— do  . ... 
..  .do  — 

...do «... 
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art. 
220 

220 

220 
220 

220 
220 

220 
220 

220 

220 

220 
220 

220 
220 

220 
220 

220 
220 


Veloc- 
ity of 
bullet 
53  feet 
fTOva 

muBzle. 


Ft.  sees. 
1,945 

1,921 

1,9S3 
1,991 

2,006 
2,027 

2,127 
2,049 

1,949 

1,883 

2,022 
1,926 

2,051 
1.932 

2,117 
2,049 

2,098 
2,060 


Ex- 
treme 
varia- 
tion. 


F.teet, 
48 

42 

51 
60 

42 

74 

55 
34 

58 

49 

103 
50 

63 

81 

54 

88 

47 
38 


Mean 
varia- 
tion. 


F.  teet. 

12.6 

14.8 

13.6 
21.6 

17.6 
19.8 

13.2 
9.9 

13.8 

8.7 

20.8 
11.7 

16.3 
14.5 

12.1 
12.8 

12.5 
12.7 


Initial 

eom- 

prea- 

Bion  per 

square 

inch. 


38,000 


Final 
com- 
pres- 
sion per 
square 
inch. 


Lbs. 

Lbt. 

34,000 

35,500 

35,000 

38,000 

38,000 

39,500 

40,000 

42,000 

30,000 

32,000 

32,000 

35,000 

34,000 

35.000 

36,000 

39,000 

42,000 


*  Experimental  Springfield  rifle,  caliber  .30. 
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The  pressure  rifle  Las  been  in  constant  use  here  for  several  years  and  - 
on  examinatiou  recently  showed  degradation  of  the  barrel,  perhaps  doe 
to  erosion.    As  appears  above,  the  velocities  obtained  with  it  were  in 
some  cases  much  less  than  with  gun  "  F." 

The  results  of  the  preceding  tests  are  rather  irregular,  but  generallf| 
show  good  uniformity  of  velocity,  and  the  pressures  obtained  are  \o\ 
for  the  corresponding  velocities.    On  the  whole  a  slight  superiority  fot^ 
the  unglazed  powder  is  indicated. 

The  sti*ong  primers,  weight  of  pellet  .4  and  .5  grain,  ex|>loded  the^ 
glazed  powder  without  diflSculty.  Occasional  missfires  and  hang-fires 
occurred  when  the  .25-grain  x)ellet  primer  was  used.  This  primer  ex- 
ploded the  unglazed  powder  satisfactorily. 

Both  varieties  of  powder  loaded  fairly  well  in  the  loading  machine, 
the  greatest  variation  for  25  charges  being  .4  grain  for  the  unglazed 
and  .0  grain  for  the  glazed. 

Further  exi)eriments  were  suspended  pending  the  completion  of  the 
refrigerating  apparatus.  The  tests  were  resumed  on  October  19,  witli 
,  the  following  results.  The  new  .30-caliber  pressure  rifle  having  the 
same  barrel  as  the  new  service  .30-caliber  magazine  rifle,  was  used. 
Though  the  barrel  of  this  gun  is  shorter  than  those  of  the  rifles  pre- 
viously  used  the  velocities  obtained,  as  will  be  seen,  were  greater,  the 
pressures  increasing  correspondingly. 

Tliirty-four  and  3G  grains  were  the  charges  selected  for  the  glas 
and  unglazed  powder,  respectively,  as  being  the  most  suitable  from  tht 
results  of  previous  firings.    The  velocities  and  pressures  were,  howev< 
greater  than  was  anticipated. 

Kete  .30-caliber  pressure  rifle. 
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For  both  the  glazed  and  the  unglazed  powders  the  above  tests 
^ieveloped  little  change  in  the  velocities  and  pressures,  the  greatest 
Ifeing  due  to  exposure  to  moisture,  and  this  involved  a  reduction  of  not 
Biore  than  2,500  pounds  per  square  inch  pressure  and  not  more  than 
30  foot  seconds  in  velocity. 

Owing  to  an  accident  to  the  refrigerating  apparatus,  the  test  for 
exposure  to  low  temperatures  had  to  be  again  postponed,  and  will  be 
pQbniitted  as  a  supplementary  report.        Charles  U.  Clark, 
J.  W.  Ben^t,  Captain,  Ordnance  Department, 

First  Lieutenant^  Ordnance  Department,  Recorder, 

Frankford  Arsenal, 
Philadelphia^  Pa,,  November  11,  1893. 

Respectfully   forwarded  to  the  Chief  of  Ordnance,   U.   S.  Army, 
approved.      '  •  J.  P.  Farley, 

Lieutenant-Colonel,  Ordnance  Department,  Commanding, 


II. — Leonard  Powders,  .30  Caliber. 

Frankford  Arsenal,  Pa.,  July  31, 1893, 

The  board  met  pursuant  to  the  foregoing  orders  and  instructions. 
sent:  Both  the  members.    Mr.  Mason  E.  Leonard  and  Lieut.  G.  N. 

histler,  representing    the  Leonard    Smokeless  Powder  Company, 

ipeared  before  the  board  and  submitted  four  samples  of  small  arn. 

okeless  powder,  denominated,  respectively,  ^  large  grain,  N  fiuj 
[rsfin,  J  large  grain  and  J  fine  grain. 

The  flne-graJn  powders  are  understood  to  be  substantially  the  same 
I  those  of  the  same  name  previously  tested  here  but  differ  as  to  the 
ftlor,  which  is  now  more  of  a  reddish  hue. 

The  large- grain  powders  differ  only  in  the  size  of  the  grain  from  the 
He  grained  x>owd6r8  of  the  same  name.  The  following  preliminary 
rings  were  made  in  the  presence  of  the  representatives  of  the  company : 

Thir it/ -caliber  pressure  gmif  July  SI. 
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Mean 
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prea- 


81011  persionper 
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Or». 

32 

33 
34 
35 
37 
38 
40 
41 
33 
35 
30 
31 
29 
30 
31 
32 
33 
34 


German 

silver. 

. ..  do. .. . 

. ..  do 

...do 

. . .  do. . . . 

. ..  do 

. .-  do 

. ..  do 

. ..  do 

—  do. . .. 
. . .  do  — 

. . . do 

. ..  do 

. ..  do.. ., 

do 

. ..  do — 
. . .  do. . . . 
- ..  do 


Gra. 

220 

220 
220 
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220 
220 
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220 
220 
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220 
220 
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220 
220 
220 


\Ft.  teet. 
I     1.974 

1,994 
2.016 
2. 018 
2.150 
2.225 
2. 274 
2.  294 
1.918 
2.216 
2. 025 
2.118 
1.970 
2.001 
2,071 
2.145 
2,165 
2.197 


[Ft.  Jfee.l Ft.  tec.  Pounds 
*       ,  30,000 


12 
48 


1 

6 

24 


28  ' 

.....   .1. 

...... 

0  i 

0 

7     . 

4  1 

22 

11 

1        45 

23 

22 
46 


11 
23 


34,000 
36,  000 
39. 000 
46, 000 
46,000 
41.500 
42,000 
30. 0(X) 
43.000 
33.000 
38,000 
30,000 
33,000 
35, 000 
37.500 
39, 000 
41,000 


PouncUi. 
34,01)0 

35,000 

t35,000 

t40, 000 

U6, 000 

t46. 000 

44,000 

49, 000 

34.000 

46,000 

34. 000 

41,000 

33. 000 

34. 000 

36,000 

39, 000 

41.000 

43,000 


•  One  velocity  lost. 


f  Under. 
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After  this  preliminary  test  the  regalar.tests  were  proceeded  with 
time  to  time  as  the  other  work  of  the  post  would  permit,  at  leasi 
member  of  the  board  being  present  at  every  test. 

Sample  K,  fine  grain,  was  first  taken  up  and  various  charges 
fired  for  velocity  and  pressure  as  follows : 


Date. 


Gan. 


Aug.  15 

15 
16 

F* 

Caliber  .30  pres- 

Hure. 
p* 

16 
17 

Caliber  .30  pres- 
sure. 
F* 

17 
18 

Call  bet  .30  pres- 
sure. 
F* 

18 
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F* 
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sure. 
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Caliber  .30  pres- 
sure. 
F* 

28 
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sure. 
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muzzle 


Grs. 
220 
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56 
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52 
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*36,'c66 

40 
35 
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40,666 
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*  Experimental  Springfield  rifle,  caliber  .30. 

t  Four  bulletH  stripped  their  ^iuckets  and  missed  second  target. 

X  Two  buUct^i  stripped  their  jackets  uid  missed  second  target. 

These  results  are  excellent,  the  uniformity  of  velocity  being  goa 
the  pressures  in  every  case  low  for  the  velocities  developed, 
velocities  above  2.100  foot  seconds  a  number  of  bullets  stripped 
jackets  when  tired  in  Experimental  Springfield  .30-caliber  rifle  F 
stripping  took  place  in  the  pressure  gun  with  the  same  velocities 

Fill  ther  tests  were  postponed  pending  the  procurement  of  a  su 
refrigerating  apparatus  at  the  chemical  laboratory  for  carrying  oi 
tests  of  exposure  of  the  powder  to  low  temperatures.  On  Octob 
the  test  of  the  N,  fine  grain,  sample  was  resumed  with  the  foUt 
results;  a  charge  of  33  grains  being  selected  as  indicated  by  th 
ceding  tests  to  be  the  most  suitable: 
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f  Powdmr  charge,  Leonard,  sample  N,  ftne  {^rain.     Projeftilc  jacket,  German  Hilver.] 
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Expf-runental  Springtield. 


t  Under. 


[The  pressures  and  velocities  were  slightly  affected  by  the  moist 
the  loss  of  velocity  amounting  to  70  foot  seconds  in  one  case.    ' 
tests  gave  no  material  change.    The  test  of  the  J,  fine  grain,  s 
gave  the  following  results: 

ler  charge.  I>*oiiard,  J,  fine  n^rain.    Projectile  jacket.  German  silver.    Primer  with  0.5  grail 

let  used.  J 


NEW  .30-CALlBER  PRESSURE  RIFLE.  NOVEMBER  6. 
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OLD  .30-CALlBER  PRESSURE  RIFLE,  OCTOBER  9. 


s 

30 

220 

1,840 

!• 

30 

220 

1,974 

10  j 

30 

220 

1,973 

n« 

30 

220 

1,979 

28 

7.6 

35,000 

-35.000 

Powder  expomd  to  moist 
tor  24  hours. 

32 

8.6 

35,000 

30,000 

Powder  exposed  to  tem] 
atare  130°  for  24  houra 

66 

19 

35.000  1  36,500 

Powder  exposed  to  moist 

24  hours  audair-driec 

hours. 

40 

12.8 

35.000 

37,000 

Powder  exposed  to  ordj 
ry  conditions. 

Under, 


108 


APPENDIX   9. 


[Powder  charge,  Leonard,  J,  fine  grain.    Projectile  jacket,  German  silver.    Primer  with  0 

]iellet  U8e<l.j 

GUN  F»  AN  EXPERIMENTAL  SPRINGFIELD  .30.CALIBER  RIFLE,  OCTOBER 


Num- 
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velocity 
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1 

The  sample  J,  fine  grain,  except  in  the  case  of  the  30-grain  e 
gave  good  uniformity  of  velocity,  and  the  pressures,  though  highe 
those  given  by  the  N,  fine  grain,  sample  for  the  same  velocities,  a 
very  moderate. 

The  powder  is  hard  to  explode  with  the  A4  primer,  weight  of 
.4  grain,  directed  to  be  used  in  future  tests  by  the  commanding  < 
Frankford  Arsenal.  The  primer  with  .5  grain  pellet  served  to  e: 
it  without  difficulty  in  the  tests  for  variations  of  temperature, 
sure  to  moisture  decreased  the  velocity  of  the  powder  by  over  10 
seconds  with  a  corresponding  reduction  of  pressure. 

The  other  tests  did  not  seem  to  affect  the  ballistic  qualities 
powder. 

The  new  pressure  rifle  having  the  same  barrel  as  the  new  s 
magazine  rifle,  caliber  .30,  gave  a  velocity  greater  by  45  feet  tha 
obtained  in  the  old  pressure  rifle  and  gun  F,  although  the  latter  1 
greater  length  of  barrel.  They  have  both,  however,  been  fired  a 
number  of  rounds,  and  the  old  pressure  rifle  barrel  shows  signs  of  • 
dation,  perhaps  due  to  erosion. 

Owing  to  the  limited  amount  of  samples  X,  large  grain,  and  J 
grain ,  it  was  impossible  to  carry  out  the  tests  for  variations  of  terapei 
The  samples  were  tired  for  ])ressure  and  velocity  with  the  following: 

NEW  PRESSURE  RIFLE,  .30  CALIBER,  NOVEMBER  8. 
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1  miss  and 
fires :    prii 
nit-ed,  but 
explode  po 

1  hang-fire. 
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le  noifonnity  of  velocity  obtained  with  both  samples  is  excellent. 
N,  large  grain,  gives  lower  pressure  for  the  same  velocities, 
esame  difficulty  was  experienced  with  the  large  grain  as  with  the 
[rain  J  powder  as  regards  exploding  it  with  the  A4  primer;  weight 
Ilet  0.4"grain. 

•  a  velocity  at  53  feet  from  the  muzzle  of  about  1,960  foot  seconds, 
ye  for  the  four  samples  submitted : 


N.  fine  grain. 
X,  large  fn*ain 
J^flnegntin.. 
J,  large  grain. 


PreMure 

Charge. 

Velocity. 

per 

ftqaare 

Inch. 

1 
1 

Ft.  Met. 

Grains. 

Pounds. 

3? 

1,988 

31,000 

34 

1,966 

32,500 

29 

1,966 

36, 000 

30 

1.998 

30,000 

r  a  pressure  of  about  38,000  pounds  per  square  inch : 


K",  fine  grain  . . 
N,  large  grain. 
J.  fine  grain  .. 
J.  large  grain . 


Cnarge. 

Velocity. 

PreAsnre 

per 

square 

inch. 

Orains. 
36 
36 
31 
31 

Ft.  tees. 
2,101 
2,066 
2,023 
2,026 

Pounds. 
36,000 
37,000 
37,500 
38,500 

amount  of  tbe  large  grain  samples  remaining  was  not  sufficieiit 
:  machine  loading.  Sample  K,  fine  grain,  did  not  load  satisfacto- 
the  machine,  as  the  powder  would  not  flow  freely,  and  distrib- 
»  portion  of  the  charge  on  the  machine  head  between  the  suc- 
e  dies.  J,  fine  grain,  loaded  without  difficulty,  the  extreme  varia- 
i  weight  of  20  charges  of  42  grains  being  1.1  grains.  In  order  to 
making  new  dies  a  charge  of  42  grains  had  to  be  taken, 
refrigerating  apparatus  was  working  satisfactorily  when  the  tests 
riations  of  temperature  were  commenced,  but  afterwards  some 
s  were  developed  which  are  being  corrected,  and  in  obedience  to 
I  instructions  from  the  commanding  officer,  Frankford  Arsenal, 
«9ent  report  is  rendered  at  this  time,  reserving  the  test  for  expos- 
low  temperatures  for  a  supplementary  report,  to  be  submitted  as 
bs  practicable. 

Charles  H.  Clark, 
V.  Ben^t,  Captain  of  Ordnance. 

First  Lieutenant^  Ordnance  Department,  Recorder. 

Frankford  Arsenal, 
Philadelphia^  Pa.j  November  13,  1893. 

ipectfiilly  forwarded  to  the  Chief  of   Ordnance,  U.   S.   Army, 
►ved. 

J.  P.  Farley, 
Lieutenant- Colonel^  Ordnance  Department,  Commanding, 


III.— -Troisdorf  Povtder,  .30  Caliber. 

Frankford  Arsenal, 
Philadelphia,  Pa.,  January  25,  1894. 

i:  Tbe  following  report  is  respectfully  submitted  of  tests  made 
sample  of  Troisdorf  powder  received  November  29, 1893,  from  Mi. 
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F.  W.  Groos«  American  agent.    This  powder  resembles  in  color  aad 
size  df  grain  the  Troisdorf  powder  previously  reported  upon. 

The  sample  submitted  was  not  sufficient  tor  complete  tests,  andtlie 
board  has  inconsequence  been  limited  to  those  which  it  thought  of  the 
most  importance.  The  general  character  of  tests  made  corresponded 
with  the  specifications  recently  published  in  the  advertisement  forbids 
for  smokeless  powders.  The  E4  primer  was  used  throughout  the  tests 
and  there  were  no  missfires  or  hang  fires.  1 

In  determining  the  proper  charge  some  difficulty  was  experienced^ 
due  to  the  considerable  variation  in  velocity  (98  foot  seconds)  between 
the  pressure  gun  and  experimental  rifle,  with  the  same  weight  of 
charge.  The  board  was  unable  to  account  satisfactorily  for  this  differ- 
ence, the  two  barrels  corresponding  in  length  and  rifling. 

It  was  finally  decided  to  assume  that  the  pressures  with  this  powder 
were  proportional  to  velocities,  and  to  use  such  charge  with  each  arm 
as  would  give  most  nearly  the  standard  velocity.  Preliminary  firing 
indicated  the  proper  charges  to  be  34  grains  in  the  pressure  barrel  and 
36  in  the  rifle.  Accompanying  is  a  tabulated  statement  of  tbe  results, 
together  with  a  summary  (A)  of  the  results  of  exposure  of  the  powder 
to  heat,  moisture,  and  cold. 

As  a  velocity  of  1,968  foot  seconds  was  obtained  with  36  grains  in 
the  rifle,  it  was  assumed  that  the  pressure  was  but  little  in  exces«  of 
that  corresponding  to  34  grains  ixjL  the  pressure  baiTcl,  which  gave  a 
velocity  of  1,953  foot  seconds  with  mean  pressure  of38,0()0  iwunds.,| 
The  pressures  with  this  powder  are  found  to  be  quite  uniform.  i 

A  summary  (B)  of  tlie  record  of  the  lot  of  Troisdorf  powder  received | 
in  October,  1892,  has  been  tabulated  and  is  submitted  for  purposes  of  ^ 
comparison. 

It  is,  however,  difficult  to  draw  conclusions  from  a  comparison  between 
results  obtained  with  this  powder  in  May,  1893,  and  in  December,  1893, 
as  the  former  varied  so  unaccountably,*  and  in  the  latter  the  conditions 
as  to  gun  and  primer  had  changed.  It  is  impossible  to  estimate  the 
allowances  to  be  made  for  these  changes.  The  first  results  obtained 
with  charges  of  35  grains  in  the  T  rifle  (1.990.0  velocity)  correspond 
with  those  of  December  S,  firing  35  grains  in  the  D  rifle,  where  the 
velocity  obtained  was  1,995.3  foot  seconds.  In  the  latter  case,  however, 
the  mean  variation  was  much  lower.  The  board  does  not  consider  that 
the  ballistic  data  is  sufficient  to  warrant  a  definite  statement  that  the 
powder  has  in  no  degree  deteriorated,  though  this  might  be  inferred 
from  the  uniformity  of  results  obtained  in  the  limited  firing  of  December 
8, 1893  (B). 

That  the  sample  lately  received  differs  in  ballistic  qualities  from  the 
first  maybe  assumed  from  comparison  of  the  records  of  December  1 
and  December  4  (A),  and  December  8  (B),  both  with  experimental  rifle 
D,  and  under  similar  conditions  as  to  primer. 

Charles  H.  Clark, 

Captain  of  Ordnance, 

For  the  Board. 

The  Commanding  Officer  Prankford  Arsenal,  Pa. 


*Tlie  record  (Report  Book  10,  p.  449)  does  not  state  whether  or  not  the  same  pri- 
mer was  used  throughout  this  linnff,  hut  the  report  on  primers,  same  book,  pages 
21  and  L'2,  shows  that  the  firings  of  May  26  and  May  29  were  complicated  with  differ- 
euces  in  priuier.s,  anvils,  and  vents  {bee  remarks  B). 
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FHANKFORD  AESENAL, 

Philadelphia,  Pa.,  January  -26, 1894. 
tfully  forwarded  to  the  Chief  of  Ordnance,  U.  S.  Army. 

'elief  of  Lieut.  J.  W.  Ben6t  and  assignment  of  Lieut.  C.  L'H. 
s  as  member  of  the  board  for  the  tests  of  smokeless  powders  has 
ned  a  change  in  the  constitution  of  the  board  during  the  pro- 
r  tests  herein  reported.  For  reasons  assigned,  the  report  is  not 
ind  complete  as  desired. 
Pitman  states  that  he  wi]l  require  more  time  before  giving  a 

opinion  respecting  the  presence  of  nitrous  acid  fumes  in  this 
y  and  tliat  probably  within  a  week  he  will  be  able  to  report  the 
•f  certain  tests  now  being  made  in  the  chemical  laboratory.  In 
antime  he  states  that  there  is  no  apparent  change  in  the 
of  No.  1  Troisdorf  powder  received  here  September  24, 1892, 
las  been  kept  in  a  bottle  since  that  time.  He  also  states  that  a 
of  the  lot  marked  Troisdorf  Ko.  6,  lately  sent  here  by  Mr.  Groos, 
t)er  24,  1893,  has  been  subjected  to  an  exposure  to  sunlight, 
^lass«  since  l>ecember  20,  1893.  The  average  maximum  tem- 
e,  daily,  was  89.5^  F.  and  minimum  temperature  26.6^  F.    The 

has  lost  1.36  per  cent  in  weight  but  with  no  apparent  change 
^rain. 

Per  cent. 

bon  glazed,  has  loet '. 1.65 

ton  unglazed  has  lost 1. 26 

nard  ''J'^haa  lost 2.43 

Dard  "N"  has  lost 2.56 

iSTode  haa  lost 0. 61 

site  has  lost 1. 03 

r  Wetteren  has  lost 0. 99 

J.  P.  Farley, 
Lrieutenant'Colonely  Ordnance  Department^  Commanding. 

311-C-'94) 
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etortl  of  tetU  of  TroUdorf  (old)  smokeless  powder,  for  .30-ealiher  rifie  at  Frankford 

Arsenal y  Pa, 

rrlfea«ed  in  October.  1802.    Bnll«t.  German  silver  jacket,  220  grains.    Macbineloading  (charges) : 

Extreme  variatiou,  0.6  grain ;  mean  variation,  0.3  grain.] 


Gun. 


I    -. 


Sp.  ex.  riHe  T  . . , 

do 

...do 

...do 

...do 

Prw^Aure  barrel 

...do 

...do 

...do 

Sp.  ex.  rifle  D  . . 
do 


Powder 

charge 

(weight). 


Grains. 

35 
»5 
35 
35 
36 
35 
35 
35 
36 
34 
95 


Shots 
Ared. 


Mean 
velocity 
at  53  feet 

from 
muzzle. 


Variation  in  veloc 
ity. 


Extreme. 


Mean. 


Xo.       Ft.  sees.  I   Ft.  sees,  i  Ft,  sees. 


50 

50 

50 

50 

10 

6 

7 

9 

10 

10 

10 


1,000 
1,899 
1,925 
1,938 
2,031 
1.905 
1,953 
1.917 
2,047 
1,957 
1,995. 


90 
160 
152 
107 

54 


14 
19 


20 

39 

34.8 

10.3 

16.2 

22 

12.6 

24 

16 
5.7 
7.3 


Initial 
compres- 
sion of 
cylinder 

per 

square 

inch. 


Powder 
pressure 

per 
square 

inch 
(mean). 


Pounds.    Pounds 


31,500 

32,000 

32,000 

'84,000 


32,500 
34,000 
33.000 
40,000 


*  No.  5  primer,  modified  anvil  and  reduced  rent :  0.4  grain  pellet. 

t  No.  3  primer,  solid  anril  and  two  0.03"  venta ;  0.4  grain  pellet. 

!  Primer,  regular  composition ;  0.4  grain,  modified  nnvil  and  rcnlueed  vent. 

^  Primer,  regular  composition;  0.4  grain,  solid  anvil  and  two  0.03"  venta. 

ti  50 charges:  Mean,  35.77;  highest,  35.9;  lowest,  35.3. 

lY. — ^TscHiRNEB  Powder. 


Frankfokd  Arsenal, 

Philadelphiaj  Fa,,  April  16^  1894. 

"oceedings  of  the  Frankford  Arsenal  board  for  the  test  of  smoke- 
powders: 

le  board  met  iroin  time  to  time  as  circumstances  permitted  for  the 
pose  of  examining  and  testing  the  Tschirner  smokeless  (explosive) 
der,  porsnant  to  the  second  indorsement,  Ordnance  Office,  Hie  Ko. 
A,  Febrnary  lU,  1894. 

lie  board  finds  that  the  Tschirner  smokeless  powder  is  a  high  explo- 
,  and  susceptible  of  detonation  by  fulminate  of  mercury.  It  is 
litive  to  i)ercu8isioii.  On  account  of  the  physical  form  and  prop- 
B8  of  this  explosive  it  is  not,  in  the  opinion  of  the  board,  suitable 
186  as  a  smokeless  powder  and  propelling  agent. 

J.  Pitman, 
Captain,  Ordnance  Department,  President 

Charles  H.  Clark, 
Captain,  Ordnance  Department,  Member, 

Golden  L'H.  Ruggles, 
First  Lieutenant,  Ordnance  Department,  Recorder. 

Frankford  Arsenal, 
Philadelphia,  Pa,,  April  18, 1894. 

Bpectfally  forwarded  to  the  Chief  of  Ordnance,  U.  S.  Army. 

oved. 

J.  P.  Farley, 
Lieutenant- Colonel,  Ordnance  Department,  Commanding. 

OBl>  04 8 


114  APPENDIX   9. 

v.— Walsbode  Powder,  .30  Caliber. 

Frankford  Arsenal, 
Philadelphia^  Pa.,  May  31^  189i, 

Sir:  The  board  on  smokeless  powders  has  the  honor  to  submit  here- 
with the  results  of  the  test  of  Walsrode  smokeless  power  for  .30  calibec 
U.  S.  magazine  ritie. 

A  complete  test  could  not  be  made  on  account  of  the  small  amount  > 
of  powder  received. 

The  required  velocity  of  1,900  foot  seconds  could  not  be  obtained 
without  greatly  exceeding  the  allowed  limit  of  pressure. 

The  charge  of  33  grains  was  fixed  upon  as  the  largest  charge  giving 
a  pressure  within  the  allowed  limits. 
The  mean  variations  in  velocity  with  this  powder  are,  as  a  rule,  high. 
The  special  tests  so  far  as  applied,  developed  no  marked  variations ; 
from  the  standard  in  either  pressure  or  velocity.    The  stability  test  of: 
this  powder  was  satisfactory. 

J.  Pitman, 
Captaifij  Ordnance  Department^  President    | 
Charles  H.  Clark, 
Captain^  Ordnance  Department^  Member. 
Golden  L'H.  Ruggles, 
First  Lieutenant^  Ordnance  Department^  Recorder. 

The  Commanding  Officer  Frankford  Arsenal. 

Frankford  Arsenal, 
Philadelphia^  Pa,y  June  6*,  1894. 

Approved   and    respectfully  forwarded  to   the  Chief  of  Ordnan 
U.  S.  Army. 

J.  P.  Farley,       *^ 
Lwutenant  Colonel^  Ordnance  Department^  Commanding. 

(827  A-'94) 
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VI. — ^WixsBODE  Powder,  .45  Calibeb. 

Frankfoed  Arsenal, 
Philadelphia^  Pa.j  December  26^  Wl 

Sir:  The  board  on  smokeless  powders  appointed  by  post  orders, 
and  34,  series  of  1893,  respectfully  submits  the  following  rei)ort  nj 
the  sample  of  Walsrode  smokeless  powder  referred  to  it  for  test 
second  indorsement  on  letter  of  O.  Hesse,  agent  Wolft'  Company,  Wj 
rode,  Prussia,  to  the  Chief  of  Ordnance,  U.  S.  Army,  Washingtoo, 
C,  dated  November  14, 1893. 

The  sample  submitted  is  for  use  in  the  .45-caliber  service  Spring! 
rifle,  and  is  of  the  flake  variety  and  of  a  light-brown  color.  The  gn 
are  not  very  regular. 

It  was  found  that  30.5  grains  of  this  powder  would  fill  our  ser 
.45-caliber  cartridge  case  to  the  seat  of  the  500-grain  bullet. 

A  charge  of  30.5  grains  was  fired  in  the  .45-caliber  service  Spr 
field  rifle,  using  the  service  500-grain  bullet  and  the  ordinary  pri 
(0.2  grain  pellet)  for  .45caliber  cartridges. 

The  following  results  were  obtained : 


Number  of  shot. 


Mean 

velocity  at 

53  feet  from 

muzzle. 


i^.  Meet. 

1.270 
1,290 
1.291 
1.266 
1,290 


Mean 

Kxtreine  variation . 

1, 278  i  I  Mean  vnriation 

1.303  I: 
1,257    ' 


Mean 
,  Telocity  at 
53  feet  from 
mazzle. 

Ft.  »*■«». 
1,238      ; 
1.268       I 

1.276       I 

65       I 
15.8 


The  uniformity  of  velocity  secured  was  not  satisfactory. 

Mr.  Hesse  having  stated  in  his  letter  that  strong  primers  are  ne 
sary  to  give  the  best  results  with  this  powder,  the  above  test 
repeated,  using  the  E/4  primer  (0.4  grain  pellet).    Preliminary  si 
showed  that  it  would  be  necessary  to  reduce  the  charge  previously  i: 
to  keep  down  the  velocity  to  the  limit  desired. 

[Charge,  28.5  grains  Walsrode  jtowcler,  E/4  primer.] 


Number  of  shot. 


I  Velocity  at 
53  feet  f'rom 
I     muzzle. 


17  umber  of  shot. 


Velocity  at 
53  feet  f'rom 


seei. 

1,253 

1,293 

1,282 

1.283 

1,284 

1,  245 

1, 292 

1,284 


Primer  pierced. 


1 

muzzle.    1 

9 

Ft.  Bee§. 

1,291 

10 

*  1,259 

Mean 

1, 277 
«8 
14.4 

Extreme  variation 

Meaii  variation 

TESTS  OF   SMOKELESS  POWDER  FOR  SMALL  ARMS.         Il7 

semoe  charge  of  Du  Pont  black  powder  was  fired  in  comparison, 
le  following  results : 


[ChATse,  CS-S  gnins  Da  Pont  black  powder,  .45  ealiber  primer,  0.2  grain  poUet.] 


Xiunber  of  shot. 


1 
3 
9 
4. 
5. 
S. 
7. 


Velocity  at  ' 
53  feet  from  , 
muule. 


Ft.uc*. 
1,284 
1,286 
1,279 
1,276 
1,270 
1,283 
1,277 


Number  of  shot. 


8 

9 

10 

Mean 

Extreme  variation 
Mean  variation  . . . 


Velooitv  at 

63  feet  irom 

moiKle. 


of  28.5  grains  Walsrode  powder,  E/4  primer,  were  fired  in 
aliber  pressure  barrel  for  velocity  and  pressure,  with  the  foUow- 
ilts: 


Number  of  shot. 


1 

3 
8 
4 
S 


Yelocity 
at  53  feet 

from 
mazsle. 


Ft.  tees, 
1.260 
1,270 
1,245 
1,244 
1,259 


Initial  com- 
pression of 
pressure 
cylinders 
per  square 
inch. 


Poundi. 
20,000 
20,000 
20,000 
20,000 
20,000 


Pressure 

indicated, 

per  square 

inon. 


Pound». 
26,000 
27,500 
21,000 
22,000 
27.000 


i^  At  53  feet  from  ma Esle foot  seconds..    1,256 

urmlioD do 25 

tioB ■ -• do 8.8 

B«re pounds  per  square  inch..  25,000 

ervice  •45-caliber  .2-grain  primer  did  not  act  well  with  the  Wals- 
order  in  the  pressure  barrel,  not  appearing  to  be  strong  enough 
Kle  the  powder  properly  under  the  particular  conditions. 
res  of  68.5  grains  of  standard  Du  Pont  black  powder  fired  in 
umre  rifle  under  the  same  conditions  gave: 


1 

Number  of  shot. 

Velocity  at 

53  feet 

ftom 

muzzle. 

Initial  com- 
pression of 
pressure 
cylinders, 
per-square 
inch. 

Pressure 

indicated, 

per  square 

inch. 

1 

1 
Ft.  sees.    \    Pound*. 
1,268            2u.  000 

Pounds. 
20,600 
21.500 
22,500 
21,500 
22.600 

2 

1,232 
1,252 
1.259 
1.278 

20,000 
20.000 
20,000 
20.000 

3 

4 »   

5 

at  53  feet  from  mnzsle foot  seconds..    1,268 

do 46 

• do 12.1 

•.•.« pounds  per  square  inch 22, 000 
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The  powder  was  tested  for  moisture  and  heat  in  comparison  wil 
the  service  black  powder,  with  the  following  results: 

[Fired  in  .45-oftUber  Spriug^field  rifle.    Charge,  28.5  graine  Walsrode  powder,  £  4  primer.    Powd 

exposed  for  24  hoore  to  a  temperature  of  130^  F.] 


Komber  of  shot. 

Mean  ve- 
locity at  53 
feet  fW>m 
mnzsle. 

Number  of  shot. 

locityat53 

feetfh>m 

mnsale. 

1 

Ft.9ec9. 
1,382 
1,352 
1,318 
1,344 
1,324 
1,335 

7 

Ft.— €9. 

Lost. 
1,292 

2 .' 

8 

S 

Mean 

Bxtreme  variation — 
Mean  variation 

4 

1,335 
20.5 

5 

6 

[Charge,  68.5  grains  Da  Pont  black  powder,  .45-callber  primer.   Exposed  for  24  hoars  to  a  temm 

tore  of  130O  F.]. 


Knmber  of  shot. 


1 
2 
3 
4 

5 
6 
7 


Mean  ve- 
locity at  53 
feet  from 
muaale. 


Ft.tct. 
1,300 
1,291 
1,293 
1,295 
1,301 
1,294 
1,297 


Namber  of  shot. 


8 

0 

10 : 

Mean 

Extreme  variation 
Mean  variation . . . 


Mean  ve- 
locity at  58 
feet  from 
maasle. 


Ft.  Met. 

1,804 
1,307 
1,296 


1.298 

16 

4.2 


[Charge,  28. 5  grains  Walsrode  powder,  E/4  primer.    Powder  exposed  for  24  hoars  over  water 

closed  vessel.] 


Komber  of  shot. 


1 
2 
3 
4 

5 
6 

7 


Mean  ve- 
locity at  53 
fe^  from 
mnazle. 


Ft.9eet. 
1,364 
1,316 
1,288 
1,267 
1,352 
1,298 
1,809 


Number  of  shot. 


8 

9 

10 

Mean 

Extreme  variation 
Mean  variatioq... 


Mean  ve- 
locity at  K3 
feet  from 
mozxle. 


Ft.  MM. 

1,261 
1.274 
1.301 


1.308 

103 

23.8 


[Charge,  68. 5  grains  Da  Pont  black  powder  .45-caliber  primer.    Powder  exposed  for  24  honrs  < 

water  in  a  closed  vessel.] 


Namber  of  shot. 

Mefui  ve- 
locity at  53 
feet  from 
mozale. 

Number  of  shot. 

Mean  ve- 
locity at  68 
feetfipom 
muBZle. 

1 

FLtea. 
1,260 
1,245 
1,262 
1,257 
1,265 
1,251 
1,287 

1 

8 : 

Ft.  Met. 
1,237 
1,240 
1.267 

2 

0 

3 

10 

4 .       .   . 

Mean 

5 *.'.'**!!^".'.' 

1,261 
28 
0.1 

6 

Extreme  variation 

Mean  variation 

7 • 
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[find  io  .^ikaJiber  pressure  ri^e.    Charge,  28. 5  grains  Walsrode  powder,  £/4  primer.    Powder 

exposed  for  24  hours  to  a  temperature  of  130^  ¥.] 


Number  of  shot. 


Mean  Te- 
locity at  53 
feet  from 
muKzle. 


Ft.  sect. 

1,285 
1,187 
1,297 
1,318 
1,204 


Initial  com- 
pression of 
pressure 
cylinders 
per  square 
Incn. 


Pounds. 
20,000 
20,000 
20,000 
20,000 
20,000 


Pressure 

indicated 

per  square 

inch. 


Pounds. 
25,000 
22,000 
20,000 
28,000 
24,000 


Foot  teeondi. 

ean  Telocity  at  53  feet  from  muEzle 1,276 

treme  Tsnation 131 

ma  Tsriation .^ 36. 8 

•o  preraure,  pounds  per  square  inch 25, 000 

arge.  68.5  grains  Du  Pont  powder,  .  45-calil>cr  primer.    Powder  exposed  for  24  hours  to  a  temper- 

atureof  130OF.] 


Number  of  shot. 


Mean  ve- 
locity at  53 
feet  f^tim 
muzzle. 


1 
2 
3 
4 

5 


Ft.  sees. 
1, 281 
1, 301 
1,308 
1,292 
1.302 


Initial  com- 
pression of 
pressure 
cylinders 
per  square 
incn. 


Pounds. 
20,000 
20  00(> 
20,000 
20,000 
20,000 


Pressure 

indicated 

per  square 

inch. 


Pounds. 
23,500 
23,500 
25,000 
25,000 
24,500 


T-eiocity  at  53  feet  from  muzzle  . . . 

■Die  Tarialion 

variation 

pounds  i>er  square  incli 


Foot  stands. 

....      1,297 
27 
g  2 

'.'.'.'.    21,500 


■ge,  28. 5  grains  Walsrodo  powder,  E/4  primer.    Powder  exposed  for  24  hours  over  water  in  a 

closed  vessel.] 


Number  of  shot. 

Mean  ve- 
locity at  53 
feet  from 
muzzle. 

Initial  cora- 

presion  of 

pressure 

cylinders 

per  sauare 

incii. 

Pressure 
Indicated 
per  square 
incn. 

I •... 

Ft.  sees. 
1, 278 
1,230 
1,258 
1,270 
1,221 

Pounds. 

Pounds. 

2 

3 

4 

5 

I  Telocity  at  53  feet  from  muzzle. . . . 

pme  Tariation 

I  variation 

1  praasnre,  poonds  per  square  inch 


Foot  seconds. 

....  1.253 
67 
18.6 

....    21,500 


The  powder  was  tested  for  moisture  and  heat  in  compari8» 
the  service  black  powder,  with  the  following  results: 

[Fired  in  .45-oaliber  Springfield  rifle.    Charge,  28.5  graina  Walarode  powder,  E  4  primei 

exposed  for  24  hoora  to  a  temperature  of  130^  F.] 


Knmber  of  shot. 


Mean  ve- 
locity at  53 
feet  from 
muzsle. 


1 
2 
3 

4 
5 
6 


Ft. 


tea. 

1,382 
1,352 
1,318 
1,344 
1,324 
1,385 


Number  of  ahot. 


7 

8 

Mean 

Bxtreme  variation 
Mean  variation  . . . 


looityat 
feetfirom 
moasle. 


Ft. 


Lost. 
1,282 


1,385 

.90 
20.5 


[Charge,  68.6  grains  Dn  Pont  black  powder,  .45-ca1iber_piimer.    Exposed  for  24  hours  to  a 

tuieof  130°  F.]. 


Number  of  shot. 


1 
2 
3 
4 
6 
6 
7 


Mean  Te- 
locity at  53 
feet  from 
muKsle. 


Ft.  tee*. 
1,300 
1,291 
1,293 
1.295 
1,301 
1,294 
1,297 


Number  of  shot. 


8 

9 

10 : 

Mean 

Extreme  variation 
Mean  variation . . . 


Maanve-  l 
loeityatSB 
feet  from 
maaxle. 


Ft. 


1.804 
1,307 
1,296 


1.298 

16 

4.2 


[Charge,  28. 5  grains  WaUnrode  powder,  £/4  primer.    Powder  exposed  for  24  hours  over 

closed  vessel.] 


Number  of  shot. 


1 
2 
3 
4 
5 
6 
7 


Mean  ve- 
locity at  53 
fe^  from 
muasle. 


Ft.»eet. 
1,364 
1,316 
1,286 
1,267 
1,362 
1,298 
1,809 


Number  of  shot. 


8 

9 

10 

Mean 

Extreme  variation. 
Mean  variatioq 


Mean  ve- 
locity at  58 
feet  from 
masale. 


Ft.  Met. 

1.261 
1,274 
1,301 


1,308 

103 

23.8 


[Charge,  68. 5  grains  Du  Pont  black  powder  .45-caliber  primer.    Powder  exposed  for  24  hours 

water  in  a  closed  vessel.] 


Number  of  shot. 

Mean  ve- 
locity at  53 
feet  from 
muzzle. 

Number  of  shot. 

Mean  ve- 
locity at  68 
feet  ftom 
muszle. 

1 

Ft.  *ee*. 

1,260 
1,245 
1,262 
1,267 
1,265 
1,251 
1.237 

1 

8 \ 

lt.Me». 
1,237 
1,240 
1,297 

2 

0 

3 

10 

4 

Mean      

5 

1,261 
28 
9.1 

6 

Extreme  variation 

Mean  variation « 

7 
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•ired  in  .(*«Jibef  pnuwn  rifle.    Charge,  28. 5  f^ains  Walsrodo  powder,  E/4  primer.    Fowdei 
exposed  for  24  hours  to  a  temperature  of  130*^  F.] 


Xomber  of  shot. 


Mean  ve- 
locity at  53 
feet  from 
muzzle. 


Ft.  $ect. 

1,285 
1.187 
1,297 
1,318 
1,294 


Initial  conv- 

pression  of 

pressure 

cylinders 

per  square 

incn. 


Poundt. 
20,000 
20,000 
20,000 
20,000 
20,000 


Pressure 

indicated 

per  square 

inch. 


Poundt. 
25,000 
22.000 
26,000 
28,000 
24.000 


Foot9€Mnd». 

tloeity  at  53  feet  from  muzzle 1,276 

t  TMratUm 131 

ria  1 100 36.8 

»are,  pounds  per  square  inch 25, 000 

>8.5  grains  Dn  Pont  powder,  .  43-caliber  primer.    Powder  exposed  for  24  hours  to  a  temper- 
ature of  130O  F.] 


Numher  of  shot. 

Mean  Te- 
locity at  53 
feet  tram 
muzzle. 

Initial  com- 
pression of 
pressure 
cylinders 
per  square 
inch. 

Pressure 

indicated 

per  square 

inch. 

1 

Ft.  sect. 

1,281 
1,301 
1.308 
1.292 
1,302 

Pounds. 
20,000 
20  00(' 
20,000 
20,000 
20,000 

Pound*. 
23,500 
23,500 
25,000 
25.000 
24,500 

2 

3 

4 

•  5 

ty  at  53  feet  from  muzzle 
:uitii>n 


Foot  seconds, 

....      1,297 
27 


ion 8.2 

ire,  ponndjS  |)er  square  inch 21,600 

.  5  grains  Widsrode  powder,  E/4  primer.    Powder  exposed  for  24  hours  over  water  in  a 

closed  vessel.] 


Number  of  shot. 

Hean  ve- 
locity at  53 
feet  from 
muzzle. 

Initial  cora- 

preslonof 

pressure 

cylinders 

per  sauare 

inch. 

Pressure 
indicated 
per  square 
inch. 

I 

Ft.  sees. 

1, 278 
1.239 
1,258 
1,270 
1,221 

Pounds. 

Pounds. 

2 

3 

4 

6 

city  at  53  feet  from  muzzle.... 

arlation 

Uion 

tsnre,  pounds  per  square  inch 


Foot  seconds. 

....  1,253 
67 
18.6 

■  ...    21.600 
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[Cbarge66.5grain8l)nPoiitblack  powder— 45  Cftl.  primer  exposed 
for  twenty-four  hours  over  water  in  a  closed  vesHel.  j 


Number  of  nhot. 


1 
2 
3 

4 
5 


Mean 

velocity 

at  53  feet 

from 
muzEle. 


Initial 
compres- 
sion of 
pressure 
eylinders 
per  souare 
incii. 


Ft.  sect. 
1,276 
1,272 
1,268 
1,260 
1,277 


Pounds. 
20,000 
20,000 
20.000 
20,000 
20.000 


Presanre 

indicated 

per  square 

inoli. 


Pounds. 
22,500 
21.30U 
21,500 
21,000 
22,500 


Mean  velocity  at  53  feet  from  muzzle foot  secondB. . 

Bxtreme  variation do 

Mean  variation -< do. . . . 

Mean  pressure  per  square  inch pounds. .  2 

Six  loaded  .45  caliber  cartridges,  having  a  charge  of  32  grains  1 
rode  powder  and  a  405  grain  bullet  and  a  primer  strengthened 
one-fifth  grain  black  powder  furnished  by  Mr.  Hesse  at  the  same 
as  the  powder,  were  fired  with  the  following  result: 


Number  of  shot. 

Velocitv 

at  5;J  feet 

from 

muzzle. 

1 

2 

Ft.  sees. 
1,366 
1,391 
1,311 
1,318 
1,377 
1.341 

8 

4 

5 

6 

Mean 

1,359 
80 
32.8 

Extreme  variation 

Mean  variation 

The  x)Owder  was  tried  in  the  ordinary  loading  machine  for  .45  cs 
cartridges,  but  would  not  discharge  properly.  In  the  impi 
machine  for  loading  .30  caliber  cartridges  the  results  were  bettei 
a  great  many  of  the  powder  grains  adhered  to  the  hole  in  charger 
discharged  also  to  the  funnels  of  the  loading  dies.  The  greatest  \ 
tionin25  measured  charges  was  1.3  grains. 

BEMARKS. 

Primer. — The  E/4  primer  gives  a  considerable  increase  in  vel 
and  seems  to  give  no  improvement  in  uniformity  of  velocity, 
this  primer  28,5  grains  of  powder  gives  the  same  velocity  as 
grains  when  the  ordinary  .45  caliber  primer  is  useti.    The  latter  cl 
fills  the  case  to  the  seat  of  the  bullet. 

Velocity. — The  two  charges  previously  mentioned,  using  the  a] 
priate  primer,  give  the  standard  velocity  required.  The  uniformi 
velocity  obtained  in  the  rifle  was  much  inferior  to  that  given  bj 
service  charge  of  bla<?k  powder. 

Pressure. — The  pressure 'recorded  with  the  strongest  primer  usee 
not  greatly  in  excess  of  that  of  the  service  charge  of  black  powdei 

Effect  of  heat  and  moisture. — The  results  indicate  that  the  Wah 
and  black  powders  are  affected  very  similarly  by  heat  and  mois 
The  uniformity  of  velocity  of  the  latter  is  much  superior  to  that  o 
former  under  these  tests  as  also  under  normal  conditions. 
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Maehine  loading. — The  Walsrode  powder  does  not  seem  to  be  well 
adapted  for  machine  loading. 

Owing  to  the  limited  quantity  of  the  sample  furnished  it  wasimpos- 
[flible  to  make  a  proper  accuracy  test.  For  the  si&ne  reason  other 
Fitandard  tests  were  omitted. 

Charles  H.  Clark, 
Captain^  Ordnance  Department 
J.  W.  BEinfeT, 

First  Lieutenant^  Ordnance  Department^  Recorder, 

The  Commanding  Officer,  Frankford  Arsenal. 

Frankford  Arsenal, 
Philadelphiaj  Pa,y  December  27^  1893. 

Respectfally  forwarded  to  the  Chief  of  Ordnance,  U.  S.  Army. 
It  is  a  well-recognized  fact  that  variations  in  pressures  with  nitro- 
iipounds  are  not  of  infrequent  occurrence  and  that  these  conditions 
inexplicable  in  nature.    For  this  reason  I  should  anticipate  that 
»at  trouble  would  result  in  service  by  a  change  from  black  to  smoke- 
powders  for  the  Springfield  rifle.    The  cam  seat  is  simply  calcu- 
[|  to  resist  the  moderate  and  uniform  pressures  due  to  70  grains  of 
:k  powder,  bat  if  once  indented  and  the  breechblock  space  increased 
iereby,  the  cartridge  is  inadequately  supported.    This  was  forcibly 
Instrated   when  the  Springfield  caliber  .30  experimental  rifle  was 
iployed,  although  of  course  the  defect  of  the  system  should  be  more 
luoanced  in  that  caliber  than  in  the  caliber  .45  rifle. 

J.  P.  Farley, 
Lieutenant-Colonel^  Ordnance  Departmeiit^  Commanding. 
(6269  B-93) 


VII. — RiFLEiTE  Powder,  .45  Caliber. 

Frankford  Arsenal, 
Philadelphia^  Pa.j  December  loy  1893. 

Sra :  The  board  on  smokeless  powders,  appointed  by  Post  Orders  23 
id  34,  series  of  1893,  respectfully  submits  the  following  report  of  tests 
if  .45  caliber  rifleite,  made  in  obedience  to  first  indorsement  on  letter 
r0f  L.  G.  Duff  Grant,  secretary  Smokeless  Powder  Company,  Limited, 
|lx>ndon,  England,  to  Commanding  Officer  Frankford  Arsenal,  dated 
[London,  November  18,  1893. 

Two  packages  of  cartridges  for  the  .45  caliber  Springfield  rifle,  pre- 
r^  by  the  Smokeless  Powder  Company,  were  receiv^. 
The  following  results  were  obtained : 

[.45  caliber  rifleite  cartridges.    Charge  unknown.    PivelmndrMl  grain  ballet] 


Number  of  nbot. 

Velocitv 
at  53  fei^t 

from 
muxzle. 

I 

Ft.  sees. 
1,225 
1,230 
1,224 
1,231 
1,233 
1.246 

2 

3 

4 

6 

6 

Mean 

1,231 

22 

5 

Extreme  varintion 

Mean  variation 

■ 
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[.45  caliber  cartridges  loaded  with  serTioe  black  powder  (Da  Pont).  ] 


Number  of  shot. 


1 

2 

3 

4 

6 

6 

Mean 

Extreme  variation 
Mean  variation — 


Velocitv  at 
53  feet  rrom 
mnzEle. 


Ft.  tees. 
1,280 
1,268 
1,260 
1,265 
1,267 
1,260 


1.268 

20 

3.8 


The  powder,  wads,  and  primers  were  removed  from  five  of  the 
tridges  and  loaded  into  cartridge  cases  prepared  for  pressures, 
weight  of  charge  was  found  to  be  27  grains;  three  wads  were  use 

The  pressure  cartridges  were  fired  in  the  .45-caliber  pressure 
with  the  following  result: 


Number  of  shot. 


Velocity  at 

53  feet  from 

nintsle. 


Ft.  tees. 
1,178 
1,210 
1,157 
1,210 
1,207 


Initial  com- 

preasion  of 

Pressure 

pressure 

indicated 

cylinders 

persauare 
incn. 

per  square 
inch. 

Pounds. 

Pounds. 

20,000 

25,500 

20.000 

24,500 

20,000 

20.500 

20,000 

24,500 

20,000 

24,000 

Foott 


Mean  velooitr  at  53  feet  from  ronssle . . . 

Extreme  variation 

Mean  variation 

Mean  pressure,  pounds  per  square  inch 


The  service  charge  of  black  powder  (68.5  grains)  fired  in  the  prei 
rifie  under  the  same  conditions  gave: 


Number  of  shot. 

Velocity  at 

53  feet  from 

muzEle. 

Initial  com- 
pression of 
pressure 
cylinders 
per  square 
inch. 

Pressure 

indicated 

per  square 

inch. 

1 

Ft.  sees. 
1,268 
1,232 
1,252 
1,259 
1.278 

Pounds. 
20,000 
20,000 
20,000 
20,000 
20,000 

Pounds. 
20,500 
21,500 
82,500 
21.500 
22.500 

2 

3 

4 

5 

Mean  velocity  at  53  feet  from  mnszle. . . 

Extreme  variation 

Mean  variation 

Mean  pressure  pounds  per  square  inch 


Foots 
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L  charge  of  72  grains  of  black  powder  (0.4-inch  compression)^  the 
atest  charge  that  conid  be  loaded  into  the  case  without  unduly 
thing  the  powder,  was  fired  in  the  pressure  rifle  with  the  following 
lit: 


Kmnber  of  shot. 

Velocity  at 

53  feet  from 

muzzle. 

Initial  com- 
pression of 
pressure 
cylinders 
per  square 
incn. 

Pressure 

indicated 

I>er  aq  aare 

inch. 

1 , 

Ft.  tecs. 
1,364 
1,333 
1,333 
1,334 
1,334 

Pound*. 
20,000 
20,000 
20.000 
20,000 
20,000 

Pound*. 
25,000 
24,500 
25,500 
25,500 
24,500 

2 

s 

4 

5 

Foot  *eeond*. 

nloritj  at  53  feet  from  mazsle 1,340 

Devaruitioii 31 

rariation 10 

mware,  pounds  per  square  inch 25,000 

e  cartridges  received  gave  less  velocity  than  is  required  in  the  .45 
er  Springfield  rifie.    It  is  probable  by  increasing  the  charge  that 
table  velocity  could  be  obtained  without  an  excessive  pressure. 
powder  would  be  required  to  determine  this. 

Charles  H.  Clark, 

Captain  of  Ordnance, 

W.  BSN^T, 

First  Lieutenant^  Ordnance  Department^  Recorder, 
e  CoM]CAin)iNG  Officer,  Frankford  Arsenal. 


Frankford  Arsenal, 
Philadelphia^  Pa.j  December  26, 1S93. 

spectfuUy  forwarded  to  the  Chief  of  Ordnance  U.  S.  Army. 
api>ear8  that  a  mean  velocity  of  not  more  than  1,192  foot  seconds 
>  feet  firom  the  muzzle  was  realized  with  the  rifieite  from  the  .45 
er  rifle,  as  against  1,258  foot  seconds,  with  the  black  powder,  whilst 
pressures  were  10  per  cent  greater  with  the  former  powder  than 

the  latter. 

le  board  states  that  <^  It  is  probable  by  increasing  the  charge  that 
itable  velocity  could  be  obtained  without  an  excessive  pressure," 
presumably  a  greater  pressure  than  24,000  pounds  per  square  inch 
Id  result — say  at  least  26,000  pounds, 
he  limit  8i)ecified  for  the  black-powder  pressure  per  square  inch  in 

contracts  is  ^,000  pounds  when  employing  the  Bodman  gauge, 
ich  is  equivalent  to  22,000  pounds  per  square  inch  with  the  crusher 
ige.  The  effort,  therefore,  must  be  to  keep  down  the  pressures  to 
Blatter  figure,  and  powders  not  fulfilling  this  condition  will  not  be 
septable  for  our  Springfield  rifle,  an  arm  not  well  calculated  to  resist 
its  cam  seat  a  pressure  due  to  the  employment  of  80  grains  of  black 
mder  when  the  500grain  bullet  is  used. 

J.  P.  Farley, 
Lieut.  CoL,  Ordnance  Department.  Commanding. 

1187  R.«3)  r  J  If 
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)BT  OF  TESTS   OF  SMOKELESS  POWDERS  FOR  SMALL  ARMS  AND 

yyoy-  at  the  chemical  laboratory,  frankford  arsenal, 

hnsylvania. 

Chemical  Laboratory, 
Frankford  Arsenaly  Pa,,  August  31j  1894, 

K:  I  have  tbe  honor  to  submit  the  following  report  for  the  year 
ng  Jan6i30«  1894,  of  .the  principal  operations  at  the  chemical  labora- 
established  at  Frankford  Arsenal,  for  the  purpose  of  investigation 
gh  explosives  and  smokeless  powders. 

my  varieties  of  smokeless  powder  have  been  obtained  both  of  for- 
and  domestic  manufacture.  Some  of  them  have  been  analyzed 
no6t  have  been  subjected  to  various  tests,  to  ascertain  if  they  were 
ble  for  use  in  service.  Investigations  have  been  made  with  regard 
eir  ]irobable  keeping  qualities,  as  indicated  by  the  stability  test. 
sarly  every  case  where  the  results  obtained  were  not  satisfactory, 
powders  have  eventually  shown  signs  of  decomposition  by  the 
arance  of  red  Aimes  of  nitrogen -tetroxide. 

e  time  has  been  too  short  to  determine  positively  with  reference 
B  permanent  stability  of  those  powders,  which  atpresent  appearper- 
r  stable. 

r  the  purpose  of  examining  and  inspecting  powders,  especially 
»  delivered  under  contract,  a  series  of  tests  have  been  deter- 
d  on. 

i  some  method  of  obtaining  low  temperatures  was  desired,  an 
xatas  was  constructed  from  a  magazine  sketch  of  *^Gailetet's 
igcn.''  This  at  first  did  not  prove  very  satisfactory,  but  after  sev- 
modifications  worked  much  better;  the  required  temperature  was 
»  easily  obtained  and  held,  and  the  amount  of  liquefied  carbon 
ide  used  was  greatly  red.uced.  At  present  about  5  pounds  are 
lired  to  maintain  a  temperature  of  —40^  F.  tor  six  hours.  Thegreater 
ion  of  this  is  used  to  reduce  the  cooling  chamber  to  the  proper  tem- 
ktare.  Comparatively  little  more  is  needed  to  hold  the  same  during 
test. 

'  short  trial  was  made  to  ascertain  the  effect  of  sunlight  on  a  few  of 
two  general  classes  of  smokeless  powders,  i.  e.,  those  containing 
-oglycerin  and  those  in  which  this  substance  does  not  enter. 
!he  results  of  flashing  representatives  of  these  two  classes  of  x>ow- 
^8  on  polished  steel  plates,  and  allowing  the  residue  to  remain  for 
rying  lengths  of  time,  has  been  investfgated  to  a  slight  extent. 
Other  examinations  for  the  purpose  of  ascertaining  the  various  quali- 
a  of  smokeless  powders  have  been  commenced,  but  have  not  siiffl- 
caily  progressed  to  be  of  any  value. 
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The  following  samples  of  high  explosives  and  smokeless  powders  have 
been  received : 


Walsrode  gun  cotton. 
Tschimer. 


HIGH  KXPLOSIVK8. 

Eminensite. 

SMOKELESS  POWDERS  FOR   CANNON. 


German  (cnbical),  8-inch  rifle. 
Leonard,  N.,  ^^,  United  States. 
Troisdorf,  11,  Germany. 
Cordite  (Armstrong's  R.  F.  gun). 


B.  N.  12-inoh  rifle  (French). 
Leonard,  N.,  {,  United  States. 
Troisdorf,  III,  Germany. 


SMOKELESS  POWDBRS  FOR  SMALL  ARMS. 


Wetteren,  Belgium. 

New  Wetteren,  Belgium. 

Cannonite,  England. 

Rifleite.  caliber. 30,  England. 

New  riiieite,  caliber  .45,  England. 

8.  R.,  caliber  .4o,  England. 

8.  v.,  revolver,  England. 

B.  N.  F.,  France. 

Troisdorf,  I,  Germany. 

New  Troisdorf  (VI),  Germany. 

Walsrode,  caliber  .45,  Germany. 

New  Walsrode,  caliber  .30,  Germany. 

Swiss,  Switzerland. 


Axtell,  Nos.  1, 2, 3,  United  States. 
DnPont,  United  States. 
Hor^s,  United  States. 
Leonard,  J.,  United  States. 
Leonard,  N.,  United  States. 
Leonard,  J.  (fine),  United  States. 
Leonard,  N.  (small).  United  States. 
Peyton,  United  States. 
Peyton,  glazed.  United  States. 
Peyton,  uuglazed,  United  States. 
Waltereck,  United  States. 
Weidig,  United  States. 


In  order  to  examine  more  uniformly  the  powders  received  under 
tract,  certain  laboratory  tests  were  determined  upon,  viz :  Exposi 
heat  130O  F.,  cold  — 40°  F.,  air  saturated  with  moisture.    To  the 
and  afterwards  exposed  to  the  air ;  air  exposure  and  stability.    The  8J 
ciiic  gravity,  gravimetric  density,  granulation,  residue  from  flashii 
temperature  of  ignition  are  determined,  and  lately  the  heating  effect( 
the  barrel. 

In  applying  these  tests  the  following  general  method  is  employed:i 

A  sample  of  the  powder  (about  65  grams),  placed  in  a  tared  git 
stoppered  weighing  bottle,  is  carefully  weighed,  transferred  to 
proper  vessel,  exposed  to  the  test,  returned  to  the  weighing  bottle, 
when  the  latter  has  attained  the  atmospheric  temperature,  the  wholei 
reweighed.    The  change  of  weight  is  calculated  in  percentages  of 
original  weight  of  sample.    The  powder  remains  in  closed  vessels  imt 
loaded  by  hand  in  the  cartridge  cases. 

When  loaded  cartridges  are  subjected  (10  for  velocity  and  5  for  pi 
sure)  to  heat  or  cold,  at  the  conclusion  of  the  exposure  they  are  ti 
ferred  to  a  closed  felt-lined  vessel,  taken  to  the  proof  house  and  ph 
as  soon  as  possible  in  the  chamber  of  the  rifle  by  means  of  a  pair 
wooden  tongs. 

When  the  test  cartridges  are  loaded,  a  duplicate  set  is  prepared  for 
firing  at  the  same  time  to  establish  a  standard. 

Heat  test — The  sample  in  an  open  metallic  box  about  3|  inches  in 
diameter,  2  inches  deep,  and  provide<l  with  a  bottom  of  fine  wire  gauze, 
is  placed  in  a  water-jacketed  drying  oven,  where  it  U  exposed  foi 
twenty- four  hours  to  a  temperature  of  130o  F. 

Fifteen  cartridges  are  treated  in  a  similar  manner,  except  that  th^ 
change  of  weight  is  not  noted. 

Cold  test. — The  object  of  this  test  is  to  ascertain  whether  exposure  tA 
low  temperature  (not  to  exceed  — 40oF.)  hasauy  permanent  effect  oo  th^ 
powder,  and,  in  the  case  of  loaded  cartridges,  the  ballistic  results  fro3 
firing  while  the  i)owder  has  as  nearly  as  possible  the  above  tempera 
ture.    The  times  of  exiiosure  are  four  i)eriods  of  six  hours  each.   TU^ 
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powders  are  placed  in  closed  metallic  boxes.    Fifteen  loaded  cartridges 
r   are  exposed  for  the  same  length  of  time. 

^      The  apparatus  used  is  a  "Oailletet's  Cryogen"  in  a  somewhat  modi- 
iied  form.    The  available  space  is  cylindrical,  4  inches  in  diameter  and 
;  S^  inches  high. 

Tbe  reduction  of  temperature  is  obtained  by  means  of  liquefied  car- 
bon dioxide.  A  temperature  of —TOo  F.  has  been  obtained. 
I  Moisture  test. — The  sample  in  boxes,  similar  to  those  used  in  the 
^leat  test  (4^  inches  diameter,  1^  inches  deep),  is  placed  in  a  closed 
double  box  on  a  false  bottom  of  wire  gauze,  beneath  which  is  a  shallow 
pan  containing  water.  A  maximum  and  minimum  thermometer  is 
hung  near  the  sample.  Time  of  exposure,  twenty-four  hours.  Fifteen 
cartridges  are  exposed  in  like  manner  for  one  week. 

Mmsture  and  air  exposure. — Another  sample,  after   having  been 
treated  as  above  and  weighed,  is  spread  out  on  a  glass  plate  and 
covered  in  such  a  manner  as  to  allow  free  circulation  of  the  air  and  to 
potect  it  from  dust.     Times  of  exposure  to  moisture  and  air,  twenty- 
hours  each.    During  the  latter  portion  of  the  test  several  read- 
gs  of  the  wet  and  dry  bulb  thermometers  are  taken. 
Air  exposure. — Same  as  the  latter  portion  of  the  preceding  test. 
Stability  test. — About  one  gram  of  the  powder  is  exposed  to  a  tem- 
ture  of  65.50  C.  (150°  F.)  in  a  closed  test  tube  containing  a  piece  of 
:assium  iodide  starch  paper.    At  least  fifteen  minutes  should  elapse 
ore  the  slightest  trace  of  discoloration  of  the  paper  appears. 
The  formula  for  the  paper  used  is  that  mentioned  in  Lieut.  Walke's 
Lectures  on  explosives,"  viz:  Dry  white  starch,  45  grains;  water,  8^ 

ees;  i>otassium  iodide,  15  grains;  water,  8^  ounces. 
Flash  or  residue. — One  gram  of  the  powder  is  flashed  by  means  of  a 
ing  glass  on  a  weighed  glass  plate  (2  by  2  inches)  placed  on 
clean  sheet  of  glazed  paper,  in  order  to  collect  the  flocculent  residue; 
is  latter  is  returned  to  the  glass,  which,  when  sufficiently  cool,  is 
weighed  and  the  increase  calculated  to  percentage  of  the  powder 
en. 

Temperature  of  ignition. — Tbe  object  of  this  test  is  to  ascertain  the 

gth  of  time  and  the  temperature  required  to  ignite  or  explode 

single  grain  of  the  powder  when  placed  in  contact  with  a  copper  sur- 

heated  to  a  known  temperature  (about  150^  C.  to  275°)  (302°  to 

270  F.). 

The  apparatus  consists  of  two  similar  copper  vessels  terminating  in 
very  thin  copper  tube  closed  at  the  lower  end  and  floating  in  a 
raffine  bath.  Into  one  tube  is  dropped  the  grain  of  powder,  while  in 
e  other  is  placed  the  bulb  of  a  thermometer  so  as  to  just  touch  the 
m.  The  temperature  is  noted,  and  the  length  of  time  elapsing 
Wore  explosion  is  taken  by  means  of  a  stop  watch. 
Specific  gravity. — Is  taken  by  means  of  a  mercury  densimeter,  200 

C*  18  being  used  for  smokeless  and  3,000  grains  for  black  powder, 
density  is  determined  from  the  formula 

j^ a  d 

Dsrdensity  of  powder. 

P= weight  of  bulb  filled  with  niercury. 

P'=weight  of  bulb  with  mercury  and  powder. 

fl=weight  of  ]>owder  taken. 

4=:density  of  mercury  corrected  for  temperature, 


/ 
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Gravimetric  defisity. — Is  determined  by  means  of  a  Dnpont  gravimcrf 
ter,  by  means  of  which  the  weight  of  a  cubic  foot  of  powder  in  ouncelBr- 
is  read  directly  from  the  beam. 

The  vase  has  a  capacity  of  5,000  gprains  of  water,  or  0.01143  cubic  feet^ 
If  water  is  taken  as  1,000  the  gravimetric  density  will  be  expressed  m. 
whole  numbers;  if  as  1,  then  as  a  decimal  fraction. 

Sieve  tent — Six  sieves  are  so  arranged  vertically  as  to  leave  betweei:^ 
their  meshes  about  1  inch  space,  with  the  size  of  hole  decreasing' 
downward.  The  holes  are  circular,  having  about  the  following  diame- 
ters: 0.10,  0.09,  0.08,  0.07,  0.06,  and  0.03  inch. 

Twenty-five  grams  of  i>owder  are  pla^sed  on  the  upper  sieve  and. 
the  whole  system  given  a  horizontal  motion.  All  powders  remainingr 
on  or  in  a  particular  sieve,  are  designated  +  the  size  of  mesh;  allpaas- 
ing  through  the  lower  sieve  as,  — 0.03,  or  dust,  as  the  case  may  be. 

The  weights  of  these  portions  are  calculated  to  percentages  of  the 
original  weight  of  powder  taken. 

Heating  of  barrel. — The  temperature  of  the  barrel  of  the  rifle  is  tak^i 
by  means  of  a  thermometer  placed  in  the  bore.  Twenty-five  rounds  are 
fired  in  about  one  minute.  (The  case  from  the  last  round  is  retained 
in  the  chamber.)  A  maximum  thermometer  is  lowered  into  the  bore 
so  that  the  bulb  is  about  opposite  the  position  occupied  by  the  bullet 
in  the  loaded  cartridge.  The  muzzle  is  closed  by  means  of.  a  cork 
through  which  passes  the  wire  supporting  the  thermometer;  after  a 
few  minutes  the  latter  is  removed  and  temperature  noted,'  as  is  also  the 
time  required  to  fire  the  25  rounds. 

The  following  powders  have  been  more  particularly  examined 

GERMAN  SMOKELESS  POWDER. 

The  sample  was  received  from  Sandy  Hook  Proving  Ground  (Sep- 
tember 16, 1893),  where  it  is  used  in  the  8-inch  B.  L.  rifle. 

The  surface  of  the  grains  appear  to  have  been  covered  with  graphite. 
Two  of  the  opi)osite  surfaces  are  smooth,  two  others  diagonally  striated, 
and  on  the  remaining  two  the  striie  are  in  some  cases  parallel  to  the 
edge,  but  generally  diagonal. 

The  color  of  the  cross  section  is  dark,  but  in  thin  sections  it  is  trans- 
lucent and  of  a  horn-like  appearance,  showing  a  definite  line  at  about 
the  middle  of  the  grain  and  parallel  to  the  smooth  surfaces. 

On  bending  a  thin  section  along  this  line  a  clean  break  is  obtained, 
which  is  not  the  case  when  bent  at  right  angles  to  this  line.  This  would 
indicate  that  the  grain  was  formed  finally  from  two  sheets. 

The  composition  is  soft  enough  to  be  indented  by  the  finger  nail  and 
has  a  specific  gravity  of  1.628. 

Granulation  about  279  pieces  per  pound.  The  average  weight  (40 
pieces)  per  piece  was  1.027  grains,  and  the  form  very  nearly  that  of  a 
cube,  as  the  dimensions  were  0.308  by  0.388  by  0.400  inch. 

A  residue  of  1,%  per  cent  remained  after  flashing  on  a  glass  plate. 

The  following  (»hanges  of  weight  were  noted  after  submitting  the  pow- 
der to  the  following  tests : 

To  a  temperature  of  130°  F.  for  twenty-four  hours,  lost  0.7577  per 
cent. 

To  a  saturated  atmosphere  for  twenty -four  hours,  gained  0.2577  per 
cent. 

To  a  temperature  of  —  40o  F.  for  twenty-four  hours,  lost  0.3675  per 
cent. 

(Four  periods  of  six  hours  each.) 

In  none  of  the  above  tests  was  any  indication  of  the  exudation  of 
nitroglycerin  noted. 
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TROISDORF   L 

September  24, 1892,  about  112  pounds  of  this  powder  was  received 
the  RheniHche-WestplialischeSprengstoffgesellscbaft,    Cologne 
e  Rhine,  for  use  in  the  .30-calibei*  rifle. 

B  sarface  of  the  grains  is  covered  with  graphite,  and  the  cross 
)D  is  of  a  light  color.  The  composition  is  too  hard  to  be  indented 
the  finger  nail. 

I  grains  are  essentiaUy  in  the  form  of  square  plates,  having  an 
ge  surface  of  .06  by  .06  inch,  and  a  thickness  about  .013  inch, 
dges  are  somewhat  ragged  and  turned  up  on  one  side.    Some  of 
rains  are  rectangular,  measuring  .111  by  .058  inch. 
3  following  percentage  of  various  sized  grains  was  obtained  by 

«  -  0.022   per  cent,    +  07  -  0.858,  -h  06  -  61.82  per  cent,  +  03 

JO  per  cent. 

I  average  granulation  is  460,925  pieces  per  pound. 

jcific  gravity,  1.552. 

mmetric  density,  680. 

esidue  of  10^  per  ceht  remained  after  flashing  the  powder  on  a 

plate. 

;h  the  U.  S.  magazine  rifle,  caliber  .30,  a  charge  of  35  grains  and 

grain  German- silver  jacketed  bullet,  a  mean  velocity  of  1,971  foot 

Is  was  obtained,  with  a  maximum  variation  of  48  foot  seconds 

mean  variation  of  15.76  foot  seconds. 

pressure  obtained  with  a  similar  charge  was  40,325  pounds  per 
5  inch ;  the  copper  having  had  an  initial  compression  of  32,900 
8  per  square  inch,  a  strong  primer  was  necessary  to  insure  ignition, 
ting  the  powder  to  a  temperature  of  130oF.  for  twenty-four  hours 
I  a  loss  of  1.292  per  cent  in  weight.  Exposure  to  an  atmosphere 
ted  with  moisture  for  twenty-four  hours  caused  the  powder  to 
» 1.64  per  cent  of  its  original  weight. 

powder  is  stable  according  to  the  test  as  the  iodide  of  potas- 
-starch  paper  was  not  discolored  after  an  exposure  of  more  than 
ur. 

NEW  WETTEREN. 

October  18, 1893,  600  pounds  of  this  powder  was  received  from 

1  &  Gie.,  Belgium,  through  Messrs.  Du  Pont  &  Co.,  for  use  in  the 

iber  rifle. 

color  of  the  grains  varies  from  a  light  gray  to  brown,  the  surface 

^  a  slightly  glazed  apx>earance. 

en  first  exposed  to  the  air  a  distinct  odor  is  noticeable. 

general  form  of  grain  is  that  of  a  square  plate  with  the  edges 
or  less  roughened  as  if  cut  with  a  dull  instrument.  The  dimen- 
are  about  .06  by  .08  inch,  having  a  thickness  of  from  .014  to  .018 

A  few  grains  are  twice  or  three  times  the  atverage  length,  having 
» where  the  grains  should  have  been  separated, 
i  following  x)erc^ntageof  the  various  sized  grains  was  obtained  by 

LO-  0.048  per  cent,  +  09—  0.098  per  cent,  -k-  08-  1.063  per  cent, 
-  39.122  per  cent,  -f  06-  51.558  per  cent,  +03-  8.091-  03—  0.020 
ent— sUght  amount  of  dust. 

e  average  granulation  was  339,329  pieces  per  pound. 
«ciftc  gravity,  1.5075. 
avimetric  density,  706.5. 
OED  94 9 
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A  residue  of  5  per  cent  was  left  after  flashiDg  on  a  glass  plate.  ^fM 
the  Springfield  experimental  rifle,  caliber  .30,  a  220-grain  Qerman-sil- 
ver  jacketed  bullet  and  a  charge  of  35  grains,  a  velocity  (53)  of  1,917 
foot  seconds  was  obtained  and  a  pressure  of  49,000  pounds  per  square 
inch. 

The  powder  subjected  to  the  heat  test  (130^  F.)  lost  0.849  per  cent  in 
weight,  gained  46  feet  in  velocity  (53),  and  some  3,500  pounds  per 
square  inch  in  pressure.  A  gain  of  55  feet  in  velocity  (53)  was  obtained 
when  cartridges  having  a  temperature  of  130^  F.  were  fired. 

Exposed  to  moisture  the  x)owder  gained  1.444  per  cent  in  weight, 
lost  53  feet  iu  velocity  and  1,500  |>ounds  \yeT  square  inch  in  pressure. 
Exposed  to  moisture  and  dried  iu  the  air  lost  0.322  per  cent,  a  slight 
gain  in  velocity;  pressure  not  changed.  Exposed  to  cold  ( — 40^?.) 
lost 0.0244  percent  in  weight,  35  feet  in  velocity,  and  1,500  pounds  per 
square  inch  in  pressure.  Fired  at  a  temperature  of  nearly  — 40^  F.  the 
loss  in  velocity  (53)  was  79  feet. 

The  powder  was  heated  for  more  than  an  hour  without  affecting  the 
iodide  of  potassium-starch  paper. 

LEONASD,  N,  ^. 

This  powder  was  received  July,  1893,  from  Sandy  Hook,  where  it  had 
been  used  in  the  3.2-inch  rifle. 

With  a  projectile  weighing  13  J  pounds,  and  a  charge  of  2  pounds  ^ 
ounces,  2,257  feet  velocity,  and  a  pressure  of  36,50u  pounds  per  square 
inch  were  obtained. 

The  grains  are  of  a  dark  lemon  color,  have  a  strong  oily  odor,  and  are 
tubular  in  shape. 

The  lengths  range  from  0.508  to  0.560  inch,  and  the  diameters  from  0.321 
to  0.585  inch.  Diameter  of  hole  about  0.14  inch.  Many  of  the  cylinder* 
are  flattened  owing  to  the  soft  oily  composition  of  the  powder. 

Weight  of  a  single  piece  1.23  grams  (average  of  30).  Specific  gravity, 
1.630.     Gr£tnulation,  about  368  pieces  per  pound. 

A  residue  of  3^  per  cent  remained  after  flashing. 

On  exposure  to  a  temperature  of  130°  F.  for  twenty-four  hours  causei 

a  loss  of  0.346  per  cent,  with  very  slight  oily  exudation. 

* 

PEYTON  POWDBR. 

This  powder  was  received  from  the  California  Powder  Company,  under 
contract,  dated  December  18, 1893,  and  was  delivered  at  this  arsenal 
in  lots,  as  follows: 


Lot. 

Poands.       Date. 

Lot.          {  Pounds.       Date. 

1 

2 

1     1894. 
100  1  Apr.    9 
100     Apr.  11 
200     Apr.  23 
500     May     « 
500     Mrv     8 
700  1  May    8 

1 

7 

1894. 
600     May  29 
COO     Mav   2» 

8:::. ::.:::::. 

3 , 

9 

600 
600 
600 

June  20 
June  20 
June  20 

4 , 

10 

5 

11 

6 

The  powder  was  received  in  boxes  lined  with  sheet  metal  and  pro 
vided  with  a  rubber  gashet  between  the  box  and  cover.  The  contenti 
of  each  box,  100  pounds. 
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hy(  as  received  was  tested ;  duplicate  tests  for  stability  were 

oade  ttma  each  package.    When  the  lot  consisted  of  more  than  one 

package^ equal  quantities  of  the  powder  were  taken  from  each,  thoroughly 

:  fflized,  and  this  was  subjected  to  the  other  chemical,  physical,  and 

1^  bsllistic  tests. 

The  general  form  of  the  grain  is  that  of  an  irregular  hexagonal  prism 
ng  about  0.058  inch  across  and  0.250  inch  long.    A  few  of  the 
have  a  length  of  0.400  inch  and  are  rather  wedge-shax)ed  at 
ends;  others  are  formed  of  two  or  more  grains  joined  laterally  (not 
ying  been  separated  when  formed).    These  double  grains,  although 
ite  frequent  at  first,  became  less  so  in  subsequent  lots. 
The  sur&oe  of  the  grain  is  graphited  and  has  a  polished  appearance, 
somewhat  rounded  (as  if  the  grains  had  been  tumbled),  and 
ongh  seemingly  quite  hard  can  be  compressed  by  the  finger  nail, 
e  powder  has  au  odor  greatly  resembling  that  of  methyl  alcohol. 
The  following  table  giving  the  maximum  and  minimum  percentage  of 
various  sized  grains  f together  with  the  number  of  the  lot  in  which 
oocuned)  was  obtained  by  sifting  25  grams  from  each  lot: 


Ksximnm 


0.252(5)  i     4.241  U) 
0.028(1)  i     3.600(6) 


+  ".08 
17. 783  (3) 
2. 140  (10) 


+  ".07 
80.710(11) 
53. 500  (6) 


+  ".06 
ll.<284  (6) 
6. 000  (3) 


+  ".03 
0.801  (4) 
None. 


-".03 
None. 
None. 


|Xo  dust. 

The  granulation  of  +.07  grain  (86.589  per  cent  of  lot  9)  is  87,545 
per  pound.    The  granulation  of  +.07  grains  (86.068  per  cent  of 
10)  is  87,857  pieces  per  pound. 
The  specific  gravity  of  the  powder  varies  from  1.669  in  lot  No.  1  to 

in  lot  No.  5. 
Tbegravimetric  density  varies  from  1,049  (lot  No.  1)  to  976  (lot  No.  11). 
The  residue  remaining  after  flashing  was  from  2^  per  cent  (lot  1)  to 
percent  (lot 4). 

8t4Mlity. — ^The  first  faint  trace  of  discoloration  of  the  iodide  of  potas- 
starch  paper  in  the  stability  test  occurred  in  lot  No.  1  after  1^ 
in  lot  No.  3  after  34  minutes.    These  results  were  averages  of 
ro  or  more  tests. 

Lot  No.  2  was  rejected  as  unstable,  as  the  time  of  exposure,  before 
kloration  (18  tests),  varied  from  5^  to  14  minutes.    The  general 
were,  however,  made  with  this  lot,  the  results  of  which  are  sepa- 
^ly  shown  in  the  subsequent  table. 
Single  grains  of  Peyton  iK)wder  (lot  1)  were  heated  to  various  tem- 
and  effect  noted.    At  285^  to  289°  F.  the  substance  boiled,  but 
not  explode.    At  about  293^ F.  it  exploded  after  58  seconds;  at 
PF.  after  24  seconds;  at  365oF.  after  17  seconds;  at392o  p.  after  14 
[teconds.    All  the  grains  boiled  up  a  few  seconds  before  exploding. 
The  velocities  at  53  feet,  obtained  with  the  United  States  magazine 
le,  caliber  .30,  a  220-grain  German  silver  jacketed  bullet  and  a  charge 
44  grains  (lots  l-4>)  varied  from  2,135  feet  (lot  5)  to  1,982  feet  (lot  1). 
lithacharge  of  43  grains  (lots  7-11)  from  2,083.9  (lot  9)  to  1,986.7  (lot  8). 
With  the  above  charges  the  pressures  obtained  in  lots  1-6  were  41,216 
Ida  per  square  inch  (lot  5)  to  30,900  (lot  1);  in  lots  7-11,  34,670  (lot 
>to31,163(lot7). 

Btaiing  of  barrel. — Firing  25  rounds  of  Peyton  powder  (lot  3)  44  grains 
[i^Tge  in  64^  seconds,  increased  the  temperature  of  the  bore  (just  in 
w»t  of  the  chamber)  from  89°  F,  to  196^  or  107°  F, 
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Besults  of  special  tests  of  Peyton  powder  {divided  into  two  groups  on  account  of  ehan\ 
charge)  showing  maximum  and  minimum  per  cent  change  of  weight  and  effect  on  tet 
and  pressure. 

[Lots  1-8.    Charge,  44  grains.] 


Test. 


Ho»t 

Cold 

Moisture 

Air 

MoiMtoroandair. 

Heat 

Cold 

Moisture 


Test. 


Heat 

Cold 

Moisture 

Air 

Moisture  and  air. 

Heat 

Cold 

Moisture 


Change  of  weight. 


Per  cent. 
—0. 87  («) 
+0.505(1) 
+  1.200(4) 
+U.  L68(l) 
-I  0. 190  (1) 


Percent. 
—0.176(1) 
+0. 131  (6) 
+1.086(«) 
+0.004(5) 
+0. 008  (3) 


Change  in  velocity. 

Change  in 

prenflti 

Maximum. 

Minimum. 

Maximum. 

Minin 

Feet. 

Feet. 

PoundM. 

Pow 

+66. 18  (4) 

+7.20(1) 

-i3.»06(4) 

+■ 

—38. 2  (3) 

-17. 1  (5) 

-1,865(1) 

-* 

—142. 4  (3) 

—109.67(4) 

-5,076(5) 

-3,1 

+42.8(6) 

—11.8(3) 

—2, 169  (6) 

-I 

-35.88(8> 

—18.0(3) 

—2. 508  (1) 

-8 

+111. 87  (6) 

+88.5(5) 

+8.481(8) 

+2,1 

-W.  8  (6) 

-69.19(1) 

-3.086(5) 

-1,1 

+14.  a  (1) 

+3.57(8) 

-1,112(5) 

+1 

[Lots  7-11.    Charge,  43  grains.] 


Change  of  weight. 


Maximum. 


Percent. 
-t0.525(8) 
+  1. 0822  (8) 
-r  1.750  (11) 
+  0.399(11) 
+  0.428(11) 


Minim  lun. 


Percent. 
—  0.880  (9) 
+  0. 790  (10) 
+ 1.  235  (7) 
+  0.  098  (7) 
+  0. 129  (8) 


Change  in  velocity. 


Maximum.  Minimum. 


Feet.  Feet. 

+  67.3(7)  +10.7(9) 

—  99.3(8)  —60.9(10) 
—  207.4(11)— 184.  9(7) 

—  63.6(9)  i  -1.8(8) 
-65.9(10);  -30.1(8) 
+  86.55(9)  +56.  (10) 


Change  in  press 


Maximum.  I  Minin 


—  150.8(8)' 
- 17.  2  (8) 


-  110. 5  (9) 
—  3. 3  (7) 


Pounde. 

-2,080(11) 
-2,850  (9) 
-3,230  (9, 
—  3,000  {9)1 
-2.650  (9)1 
+  11,260(10) 
-1.780  (8) 
-3,031    <8) 


Pom 

+  «a 

-71 

-13 

— 1 

+  « 

+  3,« 
-31 
-1^ 


Each  velocity  and  pressure  is  the  average  of  10  shots,  except  in 
case  of  loaded  cartridges,  where  only  5  pressures  were  taken. 
The  Hgures  in  parentheses  indicate  the  number  of  the  lot  of  pow 

General  summary  of  Peyton  powder, 

[Charge,  44  grains.    Bullet,  German  silver,  220  grains  weight.] 

[Specific  gravity,  1.669;  gravimetric  density,  1,049;  residue,  2.5  per  cent.] 


Nature  of  test. 


Peyton  1. 


Change     Velocity 


in 
weight. 


Per  cent. 
—0. 1758 


standard 
(mean). 


Heat 

Cold I  +0.5054 

Moisture I  +L  1966 

Air  dried i  +0.1680 


Moisture  and  air  dried. 

Heat  cartridges 

Cold  cartridgeH 

Moisture  cartridges. 


+0.1904 


1,982.8 
2,  on.  85 

1, 982. 8 
1,992.6 
1, 983. 0 
1.989.6 
2, 012. 8 
2,009.4 


Change 

from 

standard 

(mean). 


Ft.  eees. 

+7.2 
—36.15 

—133.8 
—27.0 
-17.3 

+  106.8 
—60.19 
+  14.80 


Pressure 

standard 

(mean). 


30,900 
33,114 
33,933 
32,  140 
33,933 
32, 730 
34.090 
33,590 


Change, 
pressure 

ft  Ota 
standard 

(mean). 


Pounde. 

+  888 
-1,665 
—3,390 

-140 
-2,508 
+2,330 
-2,724 

+470 


Granulati 


Diam- 
eter 
sieve. 


Inches. 
+.10 
+  .09 
+  .08 
+.07 
+.06 
+  .03 
—.03 

Dust. 


Per 


» 

61 

23 

I 

] 


[Spe(;iflc  gravity,  1.659;  gravimetric  density,  1,002;  residue,  3  per  cent.] 


Peyton  S. 

Heat 

Cold 

Moisture 

Air  dried 

Moisture  and  air  dried. 

Heat  cartridges 

Cold  cartridges 

Moisture  cartridges. . . 


—1.0324 
—0.0872 
+0. 4792 
—0. 5777 
—0.6068 


2, 033. 2 
2,048.4 
2,033.2 
2, 033. 2 
2.033.2 
2. 035. 4 
2,  045.  33 
2, 049. 47 


+101.46 

—3.60 

—44.80 

+80.80 

+67.  30 

+  118.60 

-118.53 

-16.72 


33,428 
36,454 
33,428 
33,428 
33.428 
34.160 
3fi.768 
35, 218 


+8,329 
+  1.020 

+749 
+6.197 
+6,380 
+9,020 
-2.850 

+  548 
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General  iuinmary  of  Peyton  powder — Continued. 

Charge,  44  graiiiB.    Ballet,  GenuAn  silver,  220  grains  weight.] 
fSjMscificgrftTity,  1.666;  gravimetric  density,  1,008;  residue,  2.5  per  cant.] 


Xature  of  test. 


Pejftot^S. 


sud  air  dried. 

tridges 

idges 

cartridges 


Change 
in* 
weight. 


Percent. 
—0.4230 
+0.4463 
-f  1.0030 
—0.0203 
+0.0060 


^ftSf    PWM««» 

Change, 

Granulation. 

Velocity 

proHSure 



— 

standard 

ironi 

standard 

(mean). 

standard 

from 

Diam- 

(mean). 

(mean). 

standanl 
(mean). 

eter 
sieve. 

Per  cent. 

Ft.  Met. 

Poundf. 

IneKet. 

2,016.6 

+20.15 

34.705 

+1,209 

+.10 

0.1706 

2,025.0 

—39. 20 

34.802 

-1,262.5 

+.09 

8.9748 

2,016.6 

—142. 4 

34,967 

—4,346 

+.08 

17.7828 

2, 016. 6 

-11.80 

34,705 

+262 

+.07 

72.0820 

2. 016. 0 

—16.00 

34,967 

-1,118 

+.06 

6.9896 

2. 010. 4 

+101. 80 

35.675 

+4. 735 

+.03 

0.0000 

2,027 

— T5.00 

34,222 

-2,609.5 

—.03 

0.0000 

2, 034. 15 

-11.65 

34,058 

—1,002 

Dnst. 

None. 

[Specific  gravity,  1.656;  gravimetric  density,  999;  residue,  1  per  cent.] 


Peyton  4. 


sud  air  dried. 

ridges 

idgee 

eartridges — 


—0.5499 
+0. 1425 
+1.2005 
—0.0422 
4-0. 1716 


2,087.07 

2,087.07 

2,087.07 

2,067.6 

2, 130. 4 

2,115.58 

2.059.5 

2,092.9 


+66.18 
+28.81 
—109.67 
+16.40 
—29.50 
+72.67 
—86.50 
+18. 01 


87,183 

37, 183. 

37,183 

36,831 

40,466 

38,820 

37,941 

38,275 


+3,806 
+  1.104 
—5,958 

+874 
—1,043 
+7,967 
—2,793 

—720 


+.10 
+.00 
+.08 
+.07 
+.06 
+.03 
—.08 
Dust. 


[Specific  gravity,  1.649;  gravimetric  density,  1,000;  residue,  1.5  per  cent.] 


region  5. 


ind  air  dried 
idg«i 


cartridge 


-0.5731 
+0.1328 
+1.1923 
+0.0044 
+0. 1548 


2,098.4 
2,098.4 
2.098.4 
2, 061. 7 
2,136.3 
2. 116. 17 
2,062.4 
2,116.88 


+36.6 
-17.1 
-116.2 
+42.8 
—19.8 
+66.50 
—99.8 
—10. 12 


37,666 
37,666 
37,666 
37,338 
41, 216 
38,910 
37, 010 
39.048 


+3,521 

—670 

—5,976 

—722 

--836 

+4,880 

-3,086 

-1, 112 


+.10 
+.09 
+.08 
+.07 
+.06 
+.03 
—.08 
Dnat. 


0.1680 

4.2412 

12. 1768 

66.3048 

27.3080 

0.8012 

0.0000 

Kone. 


0.2520 

8.8240 

11. 1240 

63.7224 

31.0340 

0.0436 

O.OOOO 

None. 


[Specifie  gravity,  1.651;  gravimetric  density,  1,014;  residue,  1  per  cent.] 


Peyton.  C. 


snd  air  dried 

ridges 

<dge. 

cartridges.. 


-0. 6701 
+0. 1314 
+1.0864 
+0.  o:»4 
+0.0777 


2,076.68 
2,046.68 
2, 076. 68 
2,076.68 
2, 076. 68 
2,060.13 
1,996.7 
2,068.08 


+33.80 
—19.93 

—141. 01 
—17.00 
—35. 98 

+111.87 

—85.06 

+3.57 


36,297.5 

33,398 

35,227.5 

35,227.5 

35,227.5 

33, 576 

82,360 

33,608 


+1,678.6; 

—074.0 
-4, 018. 6, 
—2, 169. 5 
—2, 027. 5 
+8,481.6 
—1, 147 

+149 


+.10 
+.09 
+.08 
+.07 
+  .00 
+  .03 
-.03 
Dust 


0.0840 
0.6160 
4.4200 
68.5084 
41.2836 
0.08130 
0.0000 
None. 


Mifie  gravity.  1.661;  gravimetric  density,  1,020;  residue,  1.5  per  cent,  charge,  43  grains.] 


Peyton  7. 


I 

)  sad  sir  dried 
tridges 

tridgea. 


—0.4809 
+  0.9543 
+  1.2359 
+0.0980 
+0.1506 


1.988 

1,994.6 

1,988 

1,988.6 

1,988 

2, 003. 6 

1,996.6 

2,000.4 


+67.3 

-88.65 

—134.  90 

-6.0 

—36.8 

+86.5 

—150.3 

—3.3 


31,163 

32, 180. 

31,163 

80,930 

31,163 

28,695 

29.210 

33,213 


+1. 472 

—870 

—469 

+458 

+275 

+3,665 

—1,380 

—1,506 


+.10 
+.09 
+.08 
+.07 
+.06 
+.03 
—.03 
Dust 


0.1500 
0.6824 
4.5880 
84.9404 
0.6220 
0. 0172 
0.0000 
None. 
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Velocity  and  stability  not  affected.  Temperature  of  ignition  slightly 
reduced.  ' 

New  TTcf feren.— Lost  0.996  per  cent  up  to  29  days,  then  gained  0^ 
per  cent;  total  loss  0.412  per  cent. 

Grains  slightly  darkened.  Velocity  increased  from  1,961  to  l^dSd 
Stability  only  slightly  affected. .  Temperature  of  ignition  slightlf? 
raised. 

CORROSION  TEST   (ON  POLISHED   STEEL  PLATES). 

In  order  to  ascertain  the  comparative  effect  on  steel  of  the  flasfaingi 
and  residues  of  smokeless  powders,  containing  nitro-glycerin  and  those] 
which  do  not  contain  this  compound,  powders  were  flashed  on  polished] 
Eeel  plates  (2"  by  2")  by  means  of  a  burning  glass. 

Peyton,  Leonard,  and  Leonard  K,  7/16  were  selected  as  representa-j 
tives  of  the  first-class  and  New  Wetteren,  New  Troisdorf,  and  Sew] 
stifleite  as  those  of  the  second-class. 

The  residues  were  allowed  to  remain  on  the  plates  for  fifteen  minute 
twenty-four  hours,  and  twenty-eight  days,  respectively,  then  washe 
with  water,  soap  and  water,  and  finally  with  alcohol;  dried,  weiglie 
and  examined. 

Plates  13»-18»  show  the  effect  of  first,  7'-12i  Of  the  second,  and  1^ 
of  the  third  test: 


Powder. 


Peyton 

Leonard 

LeonutlN.7/16. 
New  Wetteren . . 
Kew  Troisdorf. . 
NewRilleite.... 


First  test,  residue  on  plate 
15  miniit«8. 


Powder: 
tlashfHl. 


No. 


13< 
14  > 

15' 
16« 

17' 


Graint. 
l.OOOC 
1.0009 
1. 0019 
1.0000 
1.0006 
1.0000      18'  i  3.92 


Resi- 
due. 

P.et. 
2.9 
6.60 
5. 52 
5. 13 
5.40 


Loss  of 
plate. 


0rafn9. 

0.0017 
0.0005 
0.0008 
0.0018 
0.  0019 


Second    test,  residue 
plate  24  hours. 


on 


Powder' 
flashed.! 


No. 


OravM. 
1.0007 
1.0006 
1.0(HX) 
1.0002 
1.0008 


0. 0015     1. 0000 


7' 

8» 

91 

10' 

11» 

12» 


Resi- 
due. 


P,ct. 

3.01 

5.50 

8.70 

5.92 

6.18 

4.22 


Loss  of 
plate. 


Oramt. 

0.0009 
0.0006 
0.0009 
0. 0016 
0.0018 
0.0016 


Third  test,  residue  on  ptali| 
28  davs. 


Powder 
flashed. 


1.0010 
1.0002 
LOOOO 
1.0012 
1.0001 
1.0000 


No. 


1» 
2' 
31 
V 
6< 
6> 


Rosi. 
due. 


P.ct. 
3.42 
6.20 
5.40 
5.62 
5.76 
4.82 


Lorn 


«.( 

0. 

0. 

0.1 

0.1 

0.1 


The  residues  of  one  flashing  of  each  powder  are  shown  on  plates  T,5 
8,  9, 10, 11, 12. 

Peyton,  plates  (13',  7,  7\  1').  The  residue  was  formed  of  blacks 
lumps  about  the  size  of  grain  which  adhered  to  plate ;  these  were  sur^j 
rounded  by  a  resinous  coating  and  greyish  flocculent  flakes. 

13^  After  washing.  Surface  appeared  as  if  burnt  in  spots  of  tba^ 
same  shape  as  the  grain. 

7^  About  the  same  as  the  preceding  except  the  marking  was  not  so 
dark. 

1^  Very  dark  resinous  appearance  in  spots;  etching  perceptible  to 
touch. 

Leonard,  plates  (14^,  8,  8\  2').  Dark  flocculent  matter  of  the  shape 
of  grain ;  white  fused  globules  interspersed  among  the  mass  witli  a 
background  of  pearly  gray  film. 

14'.  No  change  of  surface  perceptible  to  touch;  dark  si)ots  on  sorface 
having  form  of  grain. 

8'.  Si)otB  darker;  smaU  black  specks  noticeable. 

2^  Spots  of  a  reddish  brown  color  having  a  definite  shape ;  numerous 
small  dark  specks;  surface  apparently  raised  when  action  had  taken 
place. 

Leonard,  N  7/lG,  plates  (15',  9,  9',  3').  Residue  dark  where  grain® 
were  in  contact  surrounded  by  raised  edges.    The  intermediate  space 
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TDometer;  the  highest  temx)erature  reached  was  above  140^  F.^  the 

«t  was  30  F. 

le powders  were  removed^  examined,  and  weighed  from  time  to  time. 

lie  conciosion  of  the  test  they  were  examined  for  change  of  weight, 

1(7,  stability,  and  temperature  of  ignition,  as  compart  with  sam- 

)f  unexposed  powders,  with  the  following  results: 

Hard,  Nj  small, — Lost  5.7  per  cent  in  weight.    The  grains  had 

t  entirely  lost  their  original  color,  were  softer  and  greasy  with  a 

tendency  to  agglomerate,  exuded  an  oily  substance  which  adhered 

9  glasSf  edges  of  grains  became  slightly  rounded.    Under  the 

?cope  that  portion  on  the  glass  (0.0357  gram)  had  the  appearance 

•bles.     Dissolved  off  with  alcohol  and  tested  for  nitroglycerin, 

not  detect  its  presence. 

wity  changed  from  1,8W  to  1,833.  Stability  greatly  reduced.  Faint 

in  one  and  one-half  minutes  (standard  six  minutes).    Tem- 
re  of  ignition  increased. 

nardj  <7,  fine.  Lost  5.48  x)er  cent  in  weight.  Grains  changed  to 
:,  rich  claret  color  with  whitish  efflorescence  (which  under  the 
cope  appeared  as  white,  needle  like  crystals),  had  become  oily 
reat  tendency  to  agglomerate  and  adhere  to  glass.  Exudation 
ss  (0.0254  gram)  formed  a  heavy  adherent  film  (like  ground 

this  dissolved  in  alcohol,  but  did  not  give  the  test  for  nitro- 
n. 

city  about  the  same.  Stability  decreased  but  not  sufficiently  to 
sidered  unstable.  Temperature  of  ignition  slightly  lowered, 
on  glazed, — Lost  2.67  per  cent  in  weight.  Orains  lost  luster  and 
dull  appearance  with  a  greenish-yellow  efflorescence  on  surface, 
resinous  protuberances  exuding  from  some  grains,  slight  agglom- 
.;  whitish  exudation  on  glass  (minute  needle-like  crystals),  which 
yellowish  solution  in  alcohol. 

city  reduced.  Temperature  of  ignition  increased.  Stability 
Y  decreased. 

on  unglazed.—liOBt  2.134  per  cent  in  weight.  General  darkening 
Q8,  some  covered  with  a  greenish-yellow  efflorescence;  slight  tend- 
>  agglomerate.  White  film  on  glass  (outlining  form  of  grains), 
when  dissolved  in  alcohol  and  evaporated  to  dryness  left  a  yel- 
residne  and  minute  needle-like  crystals. 

«ity  reduced  from  1,901  to  1,880.5.  Stability  not  affected.  Tem- 
re  of  ignition  slightly  lowered. 

Hie. — Lost  in  weight  1.034  per  cent  up  to  29  days,  then  gained 
yer  cent;  total  loss  0.640  per  cent. 

ht  tendency  to  agglomerate;  some  grains  changed  color  to  red- 
rown;  more  x>olished  in  appearance;  no  exudation, 
icity  somewhat  reduced.    Stability  not  affected.    Temperature 
y  lowered. 

$rode  {old). — Lost  0.614  per  cent  up  to  29  days,  then  gained  0.218 
at;  total  loss  0.396  per  cent. 
eral  tendency  to  darken;'  lighter  on  edges;  very  slight  efflores- 

)city  increased  from  1,317.9  to  1,345.9.    Very  slight  change  in 

ty  or  temperature  of  ignition. 

'  TriAMdorf. — Lost  1.368  per  cent  up  to  29  days,  then  gained  1.066 

ot;  total  loss  0.302  per  cent. 

ipparent  change,  except  possibly  the  grains  had  a  less  polished 

ranee. 
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Leonardj  e7.,  «niaU.— Exposed  nine  months.  Lost  3.30  per  cen 
weight;  became  of  a  rich  dark  claret  color  with  whitish  effloresce 
(like  mold). 

Plate. — Dark  greenish-yellow  spots  with  lighter  background, 
much  affected. 

Leonard,  N.,  small. — Exposed  nine  months.  Lost  0.34  per  cen 
weight;  decidedly  faded  in  appearance;  some  grains  of  a  lemon  c( 
rather  softer. 

Plate. — Form  of  grain  marked  in  dark  red  with  reddish-brown  h 
ground. 

Leonardy  J\r.,  7/16. — Exposed  eight  months.  Lost  2 J  per  cen 
weight.    Grain  became  harder,  less  oily,  slightly  darker. 

Plat«  darkened  where  grains  had  been  in  contact. 

Ne^c  Wetteren. — Exposed  eight  and  a  half  mon  ths.  Lost  0.18  per 
in  weight.    Ko  apparent  change  except  a  trifle  lighter  at  edges. 

Plate. — Position  of  grains  indicated  by  slight  diirkening;  not  afTe 
where  grains  were  in  contact;  background  darkened. 

Troisdorfy  J.—  Exposed  eight  months.  Gained  0.53  per  cent  in  weij 
no  apparent  change. 

Plate  not  noticeably  affected. 

JV6M?  rifleite, — ^Exposed  eight  and  a  half  months.  Lost  1.58  per 
in  weight,    No  apparent  change. 

Plato  not  afi'ected. 

B.  N.  F. — ^Exposed  eight  and  a  half  months.  Lost  0.10  per  cei 
weight.  Grains  somewhat  faded;  edges  lighteh  Grains  faintly 
lined  on  plate  by  darker  background. 

New  Troisdorf. — Exposed  eight  months.  Gained  0.38  per  ceni 
weight.    No  apparent  change. 

Plate  not  affected. 
Very  respectfully, 

J.  Pitman, 
Captain  J  Ordnance  Department 

The  Chief  of  Ordnance,  IT.  S.  Army, 

Washingtonj  J).  C. 
(Through  the  commanding  officer,  Frankford  Ai*senal.) 

(1736) 
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IKIPTIOy  OF  ECCENTRIC  CALIPER  FOR  ARMOR-PtERCING  PROJEC- 
TILES, CALIBERS  8,  10,  AND  IS  INCHES, 

(1  plate.) 

Pbankfobd  Arsenal,  May^  1894. 

INSPECTING  INSTRUMENTS. 

I  account  of  the  conical  shape  of  the  cavity  in  the  aribo^-piercing 
ictiles,  ordinary  appliances  or  calipers  can  not  be  used  to  measure 
accuracy  the  eccentricity  of  the  shot  in  their  inspection.  The  fol- 
ng  description  of  an  eccentric  caliper  for  armor-piercing  projectiles 
;e6  to  one  devised  for  this  pnipose  as  proposed  from  this  ofiice  and 
tructed  at  the  Frankford  Atsenal,  where  also  the  details  of  con- 
ction  were  prepared.  Instruments  of  this  description  have  been 
Bd  to  insx>ecting  officers  and  found  to  be  convenient  and  satisfiactory, 
pt  in  the  wear  of  the  bronze  centering  wheels,  which  will  hereafter 
ooped  with  harder  material.  The  instrument  being  once  fixed  to  a 
I,  the  revolution  of  the  measuring  arm  wiU'record  on  an  enlarged 
)  (dial-shai)ed)  the  distance  from  the  axis  of  the  projectile  to  the 
t  on  the  exterior  surface  where  the  measuring  point  is  in  contact. 
evolving  it  wholly  around  the. difference  of  radii  to  the  exterior 
ice  is  observed,  and  gives  a  measure  of  the  eccentricity  of  the  shot, 
measuring  arm  is  made  of  aluminum;  one  of  these  is  provided  for 
I  caliber  of  shot,  and  these  arms  are  interchangeable  on  the  instru- 
t 

le  calii)er  is  designed  to  measure  eccentricity  of  exterior  radii  of 
Dw  projectiles  with  reference  to  the  axis  of  the  cavity  in  projectile, 
limits  being  regulated. by  scale  and  index.  {See  accompanying 
ring.) 

le  caliper  consists  of  one  hollow  steel  axle.  A,  with  aluminum 
Ue;  one  aluminum  measuring  arm,  B,  for  each  caliber;  two  center- 
nrheels,  C,  D,  for  each  caliber;  one  fixture,  E,  carrying  a  measuring 
t  and  lever  index  for  attachment  to  the  end  of  the  measuring  arm; 
brass  tube,  F,  to  hold  standard,  etc. ;  one  standard,  G,  with  three 
il  points,  A,  h\  h*,  for  adjustment  of  caliper. 

TO  ASSEMBLE  THE  CALIPER. 

move  end  nut  a  and  washer  b  of  axle,  holding  the  axle  upright 
le  handle,  with  its  end  resting  on  a  table.  The  required  measuring 
previously  fitted  with  measuring-point  attachment  E  by  means 
nut,  Cy  for  this  purpose  on  each  arm,  is  slipped  on  the  axle  A 
it  rests  on  the  steel  collar  d  of  the  axle,  the  heads  of  the  three 
rs  e  on  the  measuring  arm  passing  through  the  slotted  holes/ 
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in  the  collar.  After  this,  the  measuring  arm,  being  turner 
hand,  will  be  brought  to  a  stop  by  the  slots/  and  can  then 
fastened  to  the  collar  by  a  slight  turn  of  each  of  the  thr< 
The  larger  of  the  two  (Centering  wheels  0  of  the  set  reqixi 
slipped  on  the  axle  A.  After  this  the  brass  tube  F,  wli 
downward^  follows  on  the  axle  until  it  comes  to  a  bearing, 
small  wheel  D  is  adjusted  in  place  and  fastened  with  wt 
nut  a  on  end  of  axle  A. 

ADJUSTMENT  OF  THE   CALIPER. 

For  testing  the  adjustment  of  the  caliper  a  steel  standar< 
Tided.  It  consists  of  a  hub,  </,  with  three  radial  pins,  A,  h^ 
each  caliber.  This  is  screwed  on  the  collar  end  of  the  brs 
and  the  latter  slipped  on  the  axle,  A  (for  this  adjustment 
of  brass  tube  in  the  reverse  of  their  usual  position,  as  descr 
The  measuring  arm  has  then  its  measuring  point,  i,  broughl 
on  the  corresponding  radial  pin  of  the  standard.  In  this] 
Index,  kj  should  be  at  zero  of  the  scale,  and  the  caliper  1 
adjustment.  If  it  is  not,  the  measuring  point,  t,  must  be 
or  out  while  in  contact  with  the  radial  pin,  h,  of  the  stai 
the  index  points  to  zero  of  the  scale.  After  adjustment 
standard,  G,  and  reverse  the  bi^ass  tube,  F,  the  remaining 
assembled  as  first  described  above. 

INSERTING  AND  USING  CALIPER  IN  SHOT. 

Hold  the  assembled  caliper  by  the  handle  with  one  hand  ] 
of  the  measuring  arm  with  the  other  hand.  At  the  sami 
back  the  measuring  point,  t,  to  avoid  injuring  it,  as  the  a:! 
centering  wheels,  C,  D,  is  entered  into  the  cavity  of  proj 
the  measuring  point  is  past  the  baud  of  projectile.  Whe 
wheel,  D,  comes  to  a  firm  bearing  in  the  cavity  the  large  wl 
viously  free  to  move  a  distance  along  the  axle,  A,  is  broug 
bearing  in  the  cavity,  thus  centering  the  axle,  after  which  it 
jectile  may  be  rotated  by  the  handle  to  carry  the  measuri 
and  its  point,  t,  around  the  exterior  surface  of  the  project 
the  measurements  on  the  scale  which  magnifies  the  motion  ( 
uring  point  in  the  ratio  5  to  1  of  the  lever  arms,j,  of  the  ind 
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FORT  UPOX  THE  MANUFACTURE,  ETC,,  OF  CRUSHER  GAUGES, 

(5  plates.) 
FBANKFORD  ABSENAL,  July  5,  1894, 

d  gaages  are  of  two  kinds,  fixed  and  internal^  each  kind  being 
\  in  two  Hizes,  large  and  small. 

FIX£D  CRUSHER  GAUGE   (LARGE).      PLATE   I. 

rts. — 1.  The  housing  (a).    2.  Closing  screw  cap  (//).    3.  The  piston 

4.  Cylinder  holder  (d).    5.  Copper  washer  (c),    6.  Cap  gas  check 

1,  Pressure  cylinder  (/).    8.  Blank  plug  (A),  to  be  used  when 

Rires  are  not  taken. 

9U, — 1.  Hexagonq.1  wrench  (bronze)  (B).    2.  Hexagonal  wrench 

1)  (D).    3.  Oas-check  inserting  tool  (A).    4.  Hand  pliers  (C). 

le  fixed  crasher  gauge  (small)  has  the  same  parts  and  tools,  except- 

there  is  no  closing  screw  cap  and  no  steel  hexagonal  wrench. 

ton.) 

INTERNAL  CRUSHER    GAUGE   (LARGE).      PLATE  III. 

rts. — 1.  Housing  (a).    2.  Closing  screw  cap  (g).    3.  Piston  (b).    4. 

her  (c).    5.  Cylinder  holder  (d).    6.  Cup  gas  check  (e).    7.  Press- 

ylinder  (/). 

ot». — 1.  Hexagonal  wrench  (B).    2.  Pin  wrench  (D).    3.  Gas-check 

ting  tool  (A).    4.  Pliers  (C). 

16  internal  crtrsher  gauge  (small)  has  the  same  parts  and  tools, 

pt  a  screw-driver  is  substituted  for  the  pin  wrench.    (Plate  iv.) 

METAL8  USED. 

le  housings  of  the  large  gauges  are  made  from  Sanderson's  bar  steel 
Ij  double-extra  hammered  and  annealed;  the  pistons,  closing  screw 
I,  cylinder  holders,  ^nd  all  the  steel  parts  of  tlie  small  gauges  from 
ton's  choice  extra  best  bar  steel;  the  blank  plug  of  the  fixed 
ther  gauges  from  machinery  steel,  and  the  cup  gas  checks  and 
hers  from  sheet  copper.  The  pressure  cylinders  are  made  from  cop- 
alloy  of  the  approximate  proportions  of  03  parts  copper  to  7  of  zinc. 
I  rod  is  drawn  once  after  annealing,  and  every  precaution  in  coinpo- 
Dn  and  treatment  is  taken  to  have  the  metal  homogeneous. 

TESTS  OF  METAL. 

Hie  steels  are  of  standard  brands  and  are  subjected  to  the  usual  tests 
d  inspections  upon  their  receipt  at  the  arsenal.    The  sheet  copper  is 
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inspectea  tor  thickness  and  general  appearance.    Before  accepting  i^ 
lot  of  metal  intended  for  pressure  cylinders  a  sample  is  faruisM 
Watertown  Arsenal,  where,  in  a  testing  machine,  they  are  subjectedl 
compression.    If  the  results  are  sufficiently  uniform  the  lot  of  dm 
accepted.    From  these  results  a  table  of  pressures  and  lengths  is 
piled  for  use  with  the  cylinders  made  from  that  x)articular  lot  of  met 

MANUFACTURE  OP  FIXED  GAUOE  HOUSING. 

It  is  first  cut  to  length  in  cutting-off  machine.     It  is  then  i)laced  in^ 
lathe  and  chucked  where — 

(1)  An  axial  hole  is  drilled — diameter  slightly  less  than  that  of 
piston. 

(2)  This  hole  is  reamed  to  proper  diameter — its  upper  part  forms 
piston  chamber. 

(3)  Count^rbored  to  a  diameter  slightly  less  than  that  of  the  pi^ 
head,  and  to  a  depth  sufficient  to  form  piston-head  chamber, 

(4)  Counterbored  for  the  interior  thread. 

(5)  These  two  chambers  reamed  to  size. 
(6J  Interior  thread  cut — forms  seat  of  closing  cap  screw.    The  he 

ing  is  then  taken  out  of  chuck  and  placed  on  centers. 

(7)  Exterior  turned  to  size  and  general  shape. 

(8)  Exterior  thread  cut. 
The  housing  is  then  placed  in  a  milling  machine,  and  the  head  gii 

ts  hexagonal  shape. 

The  piston  and  piston-head  chambers  are  now  ground  out.  Tl 
done  by  chucking  a  copper  rod,  applying  emery  to  it,  and  running 
housing  on  and  off. 

The  blank  plug  is  of  the  same  exterior  as  the  housing  and  is  similii^ 
formed. 

SCRBW  CAP. 

A  bar  of  steel  is  placed  in  a  screw  machine  where- 

(1)  The  end  is  turned  to  general  form. 

(2)  Thread  is  cut. 

(3)  Cut  to  length. 

The  cap 'is  then  placed  in  a  milling  machine,  where  the  head  i 
formed.  From  here  It  goes  to  a  drill  press  where  the  two  small  hdfl 
are  made. 

PISTON. 

It  is  first  cut  to  a  length  slightly  greater  than  the  proper  one,  in i 
cutting'Off  machine,  and  then  centered  in  a  lathe,  turned  to  its  genen 
form,  and  nicked  in  two  places  just  outside  its  true  extremities.  Iti 
then  i)laced  in  a  milling  machine,  where  the  grooves  are  formed 
These  grooves  and  the  small  holes  in  the  closing  screw  cap  allow  th 
free  passage  of  air,  thus  permitting  the  free  movement  of  the  piston. 

The  metal  is  then  hardened.  It  is  next  ground  to  the  proper  dianM 
ters  on  an  emery  wheel.  The  ends  are  now  broken  off,  the  nicks  abov 
referred  to  facilitating  the  operation.  The  center  holes  are  thus  gotte 
rid  of.    It  is  then  taken  to  a  surface  grinder  and  ground  to  length. 

The  details  of  manufacture  of  the  piston  are  the  same  for  all  tb 
gauges. 

CUP  GAS  CHECKS. 

These  are  cut  from  sheet  copper  1/100  inch  in  thickness.  A  doubfc 
acting  press  cuts  the  disks  and  forms  the  cups.  The  latter  are  tbei 
trimmed  to  length  on  a  lathe. 
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The  rods  are  placed  in  a  screw  machine,  where  the  cylinders  are  cut 
length.  They  are  next  annealed.  (Several  thousand  are  treated  at  one 
le  to  insnre  to  all  the  same  density.  This  is  done  by  placing  them  in  a 
lindrical  receptacle,  which  is  slowly  and  carefully  revolved  over  a  fur- 
se.  This  operation  is  continued  until  all  are  brought  to  a  red  heat, 
en  the  lire  is  turned  and  the  cylinders  allowed  to  cool,  the  revolution 
the  receptacle  continuing  meanwhile.  The  proper  degree  of  cooling 
ndicated  by  the  cylinders  turning  black. 

JO  clean  them,  they  are  thrown  into  a  bath  of  water  and  sulphuric 
i — about  40  to  1 — after  which  they  are  washed  in  clean  water  to 
M>ve  all  traces  of  the  acid.  They  are  then  placed  in  the  dry  house  and 
roughly  dried. 

Lfter  this  the  cylinders  are  passed  through  a  die  to  give  them  the 
jger  diameter,  and  then,  on  a  lathe,  are  squared  to  length. 

CYLINDER   HOLDERS. 

!heae  are  niade  from  a  steel  bar.  The  first  three  operations  are  per- 
med on  a  lathe,  viz : 

I)  Drilling  hole  to  proper  diameter  through  the  length  of  bar. 
I)  Turning  to  proper  exterior  diameter. 
S)  Cutting  to  length. 

Rie  holders  are  then  passed  to  a  drill  press,  where  the  two  riVet  holes 
^made.  The  springs  are  made  from  springy  steel.  They  are  cut  to 
fth,  bent  to  shape,  and  riveted  in  place,  all  by  hand. 

COPPER  WASHER. 

rhese  are  cut  out  of  sheet  copper  and  then  annealed. 

STEKL  WRENCH. 

fbese  are  cut  out  of  sheet  steel. 

BRONZE  WRENCH. 

These  are  purchased  in  the  roughly  cast  form  and  finished  at  the 
ienal. 

GAS  CHECK  INSERTING  TOOL. 

These  are  made  from  brass  rods.  They  are  first  cut  to  length  and 
lerwards  inserted  into  and  fastened  to  the  handles. 

PLIERS. 

These  are  bought  ready  for  use. 

i  MANUFACTURE   OF   INTERNAL   GAUGE. 

HOUSING. 

the  operations  and  machines  used  are  the  same  as  for  the  housing  of 
k  fixed  gauge  excepting  a  grooved  outer  surface  is  substituted  for  the 
|tterior  screw  thread.  In  addition  there  are  two  grooves  cut  in  sur- 
icein  contact  with  head  of  closing  screw  cap.  These,  with  the  corre- 
ponding  grooves  in  the  closing  screw  cap,  serve  to  make  a  more  perfect 
te  check. 
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CLOSING   SCREW   CAP. 

This  is  made  the  same  as  the  coril'espoiiding  part  in  the  fixed  gauge, 
omitting  the  two  holes  for  the  passage  of  air.  In  addition  there  are 
two  holes  sunk  in  the  outer  surfaces  of  the  head  to  receive  the  pins  of 
the  pin  wrench.  The  other  parts  and  tools,  with  one  exception,  are  the 
same  as  for  the  fixed  gauge. 

THE  PIN  WRKNCH. 

This  is  received  at  the  arsenal  cast;  it  is  then  cleaned  and  finished. 
The  pins  are  cut  to  length  from  steel  wire  and  driven  into  place  by  hand. 

MANUFACTURE  OF  FIXED  GAUGE  (SMALL). 

The  details  of  this  are  the  same  as  those  of  the  large  one  except  that 
no  interior  thread  is  cut  and  no  pressure  cylinder  chamber  is  made  im 
the  housing. 

MANUFACTURE  OF  INTERNAL    GAUGE  (SMALL). 

The  operations  are  the  same  as  for  the  large  gauge  except  that  no 
grooves  are  made  on  the  housing  and  closing  screw  cap  and  the  latter 
is   slotted  for  a  screw-driver  instead  of  haviug  the  holes  for  the  pin 
wrench.    Instead  of  the  steel  cylinder  holder  a  rubber  one  is  used  and  • 
tbis  is  punched  out  of  sheet  rubber.  | 

The  screw-driver  is  cut  to  length  froiu  round  bar  steel  and  then  in  a  \ 
milling  machine  the  tongue  is  formed.  }- 

INSPECTION. 

All  the  parts  are  inspected  for  dimensions,  using  standard  gauges; 
the  threads  examined,  using  standard  nuts;  the  components  careMlJfj 
adjusted  to  one  another.    (PI.  V.) 

In  testing  the  piston  chamber  the  piston  itself  is  used,  the  latter' 
havingpreviously  been  verified  as  to  dimensions.  The  piston  is  furtfcieti 
subjected  to  a  pressure  of  6,000  pounds  (a  greater  pressure  than  itisi 
destined  to  withstand),  any  alteration  in  dimensions  causing  its 
rejection. 

Respectfully  submitted. 

Ohas.  C.  Waloutt,  Jr., 
First  Lieutenant,  Eighth  Cavalry. 

Frankford  Arsenal, 

Philadelphiaj  Fa,,  July  5,  1894. 

Approved  and  respectfully  forwarded  to  the  Chief  of  Ordnance,  U.  S. 
Army,  in  connection  with  O.  O.  file  No.  3828, 1893. 

J.  P.  Farley, 
Lieutenant- Colonel,  Ordnance  Department^  Commanding. 
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Appendix  13. 

m  of  black  and  smokeless  powders  at  benicia  arsenal^ 

during  1s93  and  to  june  so,  1894, 

stated  in  the  report  of  the  Chief  of  Ordnance  for  1893,  the  facil- 
at  this  post  for  making   ballistic  and   other   tests  have  been 
by  the  conatruction  of  an  instnunent  house  and  bomb  proof 
proving  groand,  and  by  the  addition  to  the  testing  instruments 
Le  Boaleiig6  chronograph  of  latest  pattern.    The  small- arms 
g  apxiaratas  now  includes  a  rifle  and  pressure  barrel  of  .45  caliber, 
with  ^Springfield  breech  mechanism  and  a  pressure  barrel,  both 
caliber,  and  a  United  States  magazine  rifle  of  the  same  caliber 
tlyreceived.     The  small-arms  testing  gallery  has  been  improved 
e  removal  of  the  instrument  room  from  the  east  end  of  the  gallery, 
it  was  too  far  removed  from  the  loading  room  and  flriug  stand  at 
▼est  end,  to  a  position  at  the  side  of  the  building  convenient  to  both, 
new  position  greatly  facilitates  the  work  of  making  tests  or  exper- 
ts, as  it  enables  the  ofiicer  at  the  instruments  to  exercise  constant 
ision  over  all  preparations  and  over  all  the  details  of  the  work. 
batteries  stand  in  the  instrument  room.   Piers  for  two  velocity 
nments  have  been  built  independent  of  the  building,  and  two  sets 
lead  from  the  instruments  to  the  muzzle  of  the  gun  and  to  the 
nd  target.    Both  instruments  can  thus  be  used  at  once.    In  this , 
ery  all  tests  with  small  arms,  except  those  for  accuracy,  are  made. 
the  latter  test  a  range  of  500  yards  over  water  is  provided  at  the 
iTing  ground,  the  firing  stand  being  in  a  building  on  the  wharf, 
lieb  contains  a  rest  or  vise  for  holding  the  piece, 
t  the  proving  ground  twelve  lines  of  copper  wire  lead  from  the  new 
meiit  bouse  to  the  firing  ground.    These  provide  the  circuits  for 
velocity  instruments,  for  signal  bells,  firing  batteries,  and  the  like, 
tests  with  field  guns  are  made  here;  the  present  equipment  con- 
Bg  of  a  3inch  muzzle-loading  rifle  and  a  3.2-inch  breech-loading 
Tests  of  powder  for  pieces  of  larger  caliber  are  made  at  Fort 
field  Scott,  San  Francisco.    An  8-inch  converted  rifle  is  mounted 
its  carriage  at  the  proving  ground,  but  the  platform  is  worn  out  and 
piece  can  not  be  fired.    Timber  is  on  hand  for  the  constructiou  of  a 
platform.    It  is  contemplated  to  change  the  location  of  the  plat- 
for  this  piece  so  that  the  firing  will  be  made  over  a  small  marsh 
0  a  side  hiU,  instead  of  over  the  bay  as  heretofore. 
The  firing  during  the  .year  has  consisted  of  tests  of  powder  for  the 
ions  arms  and  of  bullets  for  the  .30-caliber  rifle.    The  powder  tests 
re  been  principally  of  powder  furnished  under  contract  by  the  Cali- 
ia  Powder  Works  at  Santa  Cruz  for  small  arms  and  cannon  and 
smokeless  powders  invented  and  manufactured  on  this  coast. 
Under  instructions  from  the  Ordnance  Office,  received  January  30, 
S93, 1  was  charged  with  the  duty  of  entering  into  correspondence  with 
be  manafacturers  of  explosives  on   this  coast,  for   the  purpose  of 
iforming  them  of  the  desire  of  the  department  to  afford  every  facility 
p^j>  9^1 10  145 
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that  might  aid  in  the  development  of  powder  manafactare  here, 
also  with  the  duty  of  carrying  out  the  necessary  experiments  withj 
ai'ticles  submitted.    A  circular  letter  was  sent  to  seventeen  mat 
turers  or  inventors  of  powders  and  projectiles,  informing  them 
desire  of  the  department  to  assist  in  every  way  practicable  in 
manufacture  of  powders  and  explosives  for  use  in  guns  and  proji 
stating  that  suitable  smokeless  powders  for  all  guns  were  es] 
desired,  that  every  facility  for  testing  would  be  afforded  at  this 
and  that,  when  practicable,  an  officer  from  the  arsenal  would  be 
ent  at  private  tests.     Correspondence  on  the  subject  was  innj 
Replies  to  this  circular  were  received  from  four  manufacturers 
and  two  of  these  answered  that  the  products  of  their  works  consi^ 
of  high  and  low  explosives  for  blasting  purposes  only.     Other 
facturers  or  inventors  were  visited  in  person. 

Three  smokeless  powders  have  been  developed  on  the  coasfc] 
tested  at  this  arsenal;  of  these  2  are  being  manufactured  now. 
manufacturers  of  the  third,  not  having  met  with  success  in  the 
duction  of  a  powder  suitable  for  use  in  rifles,  have  turned  their 
tion  toward  the  development  of  a  successful  shotgun  powder. 

TESTS   OF  BLAOK   POWDERS. 

These  powders  are  all  made  by  the  California  Powder  Worl 
Santa  Cruz,  the  principal  gunpowder  factory  on  the  Pacific  coast 

The  following  tables  exhibit  the  results  of  the  tests,  the  final 
only  of  each  kind,  which  resulted  in  the  acceptance  of  the  po^ 
being  tabulated.  In  some  cases  as  many  as  four  lots  of  the  poi 
were  tested  at  different  times  before  one  was  obtained  possessii^g] 
requisite  qualities. 

SMALL-ARMS  POWDER   FOR   SPRINGFIELD  RIFLE,  CALIBER  .-. 

iRequirenientii:  Charge,  SQcrrainH;  bullet,  50o  grAiuB;  velocity,  1,270  feet;  preaanre,  30,000 

mdiuaot'  circle  at  500 yards,  0.8  feet;  graniilatioD,  O.O^i^O.OO  inched;  denaity,  1.75— 1.8 J 


Date  of     i  Date  of  final 


contract. 


Sept.  17. 1802 


teat. 


Feb.  18.  1893 


!  i   Kadius   { 

Mean         Mean.    {  of  circle  '   Granula- 
volocity.  I  pressure. :    at  500    j      tions. 
i  ■    yards. 


May  17, 1894*  ,  Jan.  15,  1894 


Feet. 
1,287.7 
1,258 


Foot. 
33,066  I          0.49 
26,000  I 


Ineh. 
0.03-0.06 


Density. 


1.82 


*  Rejected. 

MORTAR  POWDER   FOR  3- INCH   M.   L.   RIFLE. 

[Requirementa:  Charge,  1|  pounds;  projectile,  9^ pounds ;  velocity,  1,280-1,31C  feet;  prMsan,! 
pounds;  variation  in  velocity,  5  shots,  not  t4>  exceed  7  feet;  granulation,  0.06-0.10  inch;  density.  1 


Date  of  con- 
i        tract. 


Sept.  17, 1802 
Sept.  20, 1893 


Date  of  final 

Mean 

Mean 

Variation 

in 
velocity. 

Feet. 

test. 

,  velocity. 

pressure. 
Pounds. 

Feet. 

Feb.  16,1893 

1.344 

34,400 

13 

1.348 

33,  200 

7 

Oct.   19,1893 

1,  :U3 

26,  295 

13 

1,326 

27.  428 

18.6 

1,336 

26,008 

8.4 

1.336 

26.084 

11.75 

Granula-    i  tw»«-«»« 

tion.    ;  ^°»*ty- 


Ineh. 
0.  06-0. 10 
0. 06-0. 10  1 

1.76 
1.75 

Lotl. 
Lot  2. 
Lotl. 

0. 06^.  10 

1.77 

Lotl 
Lot  3. 

......            |.. 

Lot  4 

• 

Remarks. 
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L  K.    POWBER  FOR  3.2-INCg;  B.  L.   RIFLE. 

lirpm^ntA:  CharjCP. 3}  ponndH:  projectile,  13^  pounds;  'velocity,  1,670-1,600 feet;  preaanre, 36,000 
' variation  in  velocity  not  to  exceed  7fee»;  granulation,  2,000  to  the  ponnd;  density 


ite  of  can-    Dato  of  final 
tract.  t«at. 


pL  20, 180  I  Dec.  15. 1893 


Me«n 
veloc- 
ity. 

Mean 
pressure. 

Mean 
variation 

in 
velocity. 

Feet. 

1,708 
1,713 

Pounds. 
35.634 
35,860 

Feet.     I 
4 

8 

Granulation. 


2. 096  to  lib. 
1,964  to  lib. 


I>en 
sity. 

Remarka. 

1.76 
1.74 

Lotl. 
Lot  2. 

SPHEBO- HEXAGONAL   POWDER  FOR  3.2-INOH   B.   L.   RIFLE. 


ta:  Charge,  3^  pounds;  projectile,  13^  pounds;  velocity,  1,670-1,690  feet;  pressure, 
Muida:  mean  variation  in  velocity  not  to  exceed  7  feet;  granulation,  122  to  the  pound; 
,1.7.j 


itbtat  oon- 
traet. 


Date  of  final 
test. 


ir.  It,  18M    June  22, 1894 


Mean 
pressure. 

Mean 
variation 

in 
velocity. 

Granulation. 

T>en- 
slty. 

Remarks. 

Pounds. 
31. 740 

Feet. 
4.4 

115  to  lib.--. 

1.69 

(-) 

*  A-ocepted,  subject  to  the  approval  of  the  Chief  of  Ordnance. 
HEXA€K>NAX.   POWDER  FOR  15-INCH   S.  B.  CANNON. 


limncnta:  Charge,  130  pounds:  projectile,  452  pounds;  velocity,  1,675-1,700  feot;   pressure, 
^ODOpoands:  graualation,  72  to  the  pound;  density,  1.75.] 


Da(«  of  eon-    Date  of  final 
tract.  tost. 


Feb.  22,  ims    Oct.   12, 1893 
Feb.  17, 18»4  [  Apr.  16, 1894 


Mean    |    Mean 
velocity.  ■  pressure. 


Feet.  1  Pounds. 
1,664  '  26,945 
1,685         27,308 


Granulation.       ,  Density. 


71  t-o  1  pound 
7U  to  1  pound 


1.77 
1.70 


Smokeless  Powders. 


UNITED   STATES  SMOKELESS  POWDER. 

\6  powder  is  made  by  the  United  States  Smokeless  Powder  Com- 
,  of  San  Francisco.  Their  works  consist  at  present  of  a  labora- 
)nl  J,  situated  about  6  miles  from  San  Francisco,  where  the  powder 
de  by  band.  It  is  the  intention  of  the  company  to  erect  works 
le  manufacture  of  the  powder  in  quantity,  and  they  are  looking 
saitable  site  in  this  vicinity.  The  powder,  as  originally  made,  was 
osed  of  ammonium  picrate  and  ammonium  nitrate,  in  proportions 
mg  from  1  to  3,  to  1  to  7.  This  compound  absorbed  moisture  very 
ly.  The  powder,  as  now  made,  is  a  mechanical  mixture  composed 
Dmonium  picrate,  potassium  picrate,  and  ammonium  bichromate. 
rifles  its  density  is  from  1.6  to  1.75;  for  shotguns  from  1.8  to  2.  It 
How  in  color,  burns  slowly  with  a  yellow  flame,  leaving  a  light, 
lery- green  residue  of  chromic  oxide,  harmless  in  nature;  the  grains 
lard  and  very  friable,  being  easily  reduced  to  powder  by  pressure 
le  fingers. 

hen  fired  the  smoke  and  residue  is  slight,  but  in  some  of  the  tests 
itities  of  ammoniacal  gas  were  evolved,  giving  off  disagreeable 
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odors  and  affecting  unpleasantly  the  throat,  nose,  and  eyes.  Tki 
pany  claim  now  to  have  succeeded  in  getting^  rid  of  those  obiii 
effects.  By  reason  of  the  lack  of  proper  appliances,  they  have  \ 
present  given  up  experimenting  with  rifle  powder  and  have  turae 
attention  toward  the  development  of  a  superior  shotgun  iwwd 
this  they  have  been  very  successful. 

The  following  table  exhibits  the  steps  made  in  the  developi 
the  rifle  powder.    Tests  of  numerous  other  samples  were  made, 
table  includes  only  the  results  given  by  the  most  successful 
tested  on  the  date  given : 


Date. 


Jan.  15,1893 
Ang^.  1A98 

Oct.  27*'lM3 
Dec.  4. 180:( 
Dec.  18, 1893 


Designation  of 
powder. 


No.  28.... 

05,  coarse 

....do  .... 

G.28 

No.  ,12.... 
G.55 


Mar.  12, 1894  I  G.  55,  rifle 


Caliber 
of  rifle. 

Charge. 

Bullet. 
Grain*. 

Mean 
Telocity. 

Fett 

Orains. 

45 

35 

500 

1,309 

45 

35 

500 

1,230 

30 

35 

220 

1,768 

30 

:» 

220 

1,808 

30 

40 

220 

1,724 

30 

40 

220 

1,803 

30 

37 

220 

1,734 

Mean 
pressure. 

Pnundf. 
44,000 
30,300 
54,000 
43, 405 
52,000 
55.330 

42.500 


Bemai 


Mncli  reeidi 
Very  ixTe<^ 

Diaagreeabt 
Odor  not  «o 
Strong  amc 

monia. 
SUght 

monia. 


The  company  has  recently  submitted  samples  of  powder  fo 
the  fleld  guns.  The  powder  is  of  the  same  composition  as  1 
shotguns  and  rifles.  The  grains  are  irregular  in  shape,  and  c 
sieves  of  6  and  8  meslies  to  the  inch.  They  are  much  harder  i 
easily  broken  up  than  the  grains  of  rifle  powder. 

Tests  were  made  with  the  3-inch  M.  L.  rifle  and  with  the  3.2 
L.  rifle.  In  the  former  only  one  round  was  flred,  a  charge  of  li 
being  used.  This  gave  a  pressure  of  less  than  25,000  pounds.  ' 
charge  was  accompanied  by  a  thick  cloud  of  dark  green  smoke 
the  imperfect  burn  in  g  of  the  powder.  After  firing  particles  of  ui 
powder  were  found  in  the  bore. 

In  the  3.2-inch  B.  L.  rifle  more  satisfactory  results  w^ere  ol 
The  smoke  was  much  less  in  quantity  and  lighter  in  color,  and  v 
dissipated.  A  thin  layer  of  a  rather  hard  residue  was  left  in  th 
This  did  not  seem  to  be  added  to  by  the  successive  rounds,  thei 
apparently  no  more  at  the  end  of  tlie  firing  than  after  the  first 

No  charge  of  priming  i)owder  was  used  in  the  cartridges. 

The  table  exhibits  the  results  of  the  firing  in  the  3,2-inch  B. 
The  projectiles  used  were  weighted  up  to  13  J  pounds. 


1 

Date. 

Powder. 

C'liargo. 

Velocity. 

Preaaun*. 

1894. 

1A>9.  OZ9. 

Feet. 

Pounds. 

July  18 

G.84 

1      8 

1,531 

29.900 

2      0 

1.842 

60,000 

1    12 

1,683 

44,500 

G.35 

1      8 

1,  543 

35.600 

1    10 

1,627 

39,100 

1    12 

1.700 

53.200 

GIANT   S>IOKELESS   POWDER. 

This  i)owder  is  manufactured  by  the  Giant  Powder  Company 
Francisco.  The  works  of  the  company  are  situated  at  Giant,  a 
on  the  Southern  Pacific  Eailway,  and  on  the  shores  of  the  baj 
20  miles  from  San  Francisco.  Other  works  are  situated  at  Clipp 
near  Auburn,  Gal.  Their  principal  products  are  dynamite  of  all 
for  mining  and  blasting  purposes  at  the  former  works,  and  blaci 
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powder  at  the  latter;  their  capacity  being  600,000  poands  of  dyna- 
b  per  month  and  10,000  pounds  of  black  blasting  powder  per  day. 
manuiactiire  of  smokeless  powder  is  still  in  anr  experimental  stage, 
it  is  the  purpose  of  the  company,  if  this  powder  is  suocessfol,  to 
it  upon  the  manufacture  in  quantity  of  smokeless  rifle,  cannon,  and 
rting  powders,  erecting  works  for  the  purpose  with  capacity  sufS- 
it  to  supply  all  the  demand.  The  smokeless  rifle  powder,  samples 
rhich  haTe  been  tested  here,  is  dark  green  in  color  when  unglazed, 
OS  slowly  when  unconfined  with  a  bright  flame,  giving  ofl^  but  little 
ike,  and  leaving  a  shght  residue.  When  fired  the  smoke  is  less  in 
kotity  and  there  is  practically  no  residue,  the  bore  being  left  clean 
I  bright.  The  grain  is  approximately  cubical'  in  shape,  averaging 
hfoarteenth  of  an  inch  on  an  edge. 
Vom  the  table  of  tests  which  follows  it  will  be  seen  that  better 

» 

ilts  have  been  attained  with  this  powder  than  with  any  powder  yet 
led  here.  The  samples  submitted  have  been  liand-inade.  If  similar 
rits  can  be  obtained  from  the  powder  when  made  in  quantity,  its 
look  will  be  very  promising: 


na«. 

BeBignatlon 
of  powder. 

1            : 

Charge. ,  Pressure. 

* 

1                , 

Velocity. 

Mean 

variation 

in  veloc* 

ity. 

Remarks. 

MtZ.  18M 

A  1 

A    1 

i          ■      1 

i  Oraint.  Pounds. 
30  ;        (♦) 

I          35        42, 000 

!          35         38, 000 
38  .      45,500 
45  '      39.250 
43  i      35.750 
37  i      41,500 

Feet. 

Feet. 

Powder  nnglazod. 

Glazed. 

Velocity  moan  of  4  roiTnds. 
VeliKjity  mean  of  2  rounds. 
Velocity  mean  of  3  rounds. 

i"" 

•tl5^1894 

A 

B 

AA 

2.145 
2,120 
2.084 

5.5 

0.0 

36.0 

"  Lesa  than  35,000  pounds. 

Hie  jjpwder  charge  is  not  ignited  by  the  explosion  of  the  ordinary 
IDkford  Arsenal  primer.  The  manufacturers  of  the  powder  supplied 
ase  at  the  tests,  stronger  primers,  said  to  have  also  been  made  at 
inkford  Arsenal. 


PEYTON   SMOKELESS  POWDBB. 

Rve  pounds  of  this  powder  was  obtained  from  the  California  Pow- 
r  Works  for  use  in  ballistic  tests.  The  powder  is  in  small  black 
lins.  prismatic,  with  hexagonal  section,  about  one-sixteenth  of  an 
;h  between  faces,  and  of  irregular  lengths,  averaging  about  one-six- 
ntb  of  an  inch.  It  is  highly  glazed.  (Juconfined  it  burns  slowly 
th  a  bright  flame  and  little  smoke.  When  fired  it  produces  a  slight 
oke  which  quickly  •disappears.  It  is  without  noticeable  odor,  and 
Tes  little  residue  in  the  piece.    The  powder  has  been  tested  as  fol- 


I>ate. 


Maj  10.  1894 


Charg;e. 

Pressure.; 

1 

Orain*. 

Pounds,  i 

35 

(•) 

38 

(*) 

40 

37,000 

43 

36,000 

45 

38,500 

Date. 


July  3.  1804 


Charge. 

Pressure. 

Grains. 

Pounds. 

37 

(*) 

39 

(*) 

40 

35,000 

42 

36,000 

43 

35.000 

45 

38.000 

45 

38.60U 

45 

38,600 

'  Less  than  35.00U  pounds. 
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Five  rounds  flred  for  velocity,  with  a  charge  of  45  grains  sutdl 
grain  Frankford  Arsenal  bullets,  gave  a  mean  velocity  of  2,031  ta 
mean  variation  in  velocity  of  24  feet,  and  an  extreme  variation  froa 
mean  velocity  of  55  feet. 

The  powder  is  difficult  to  ignite  with  the  present  primer,  as'is  sfa 
by  the  fact  that  in  the  testing  on  May  10  two  cartridges  missed 
and  one  hung  fire,  and  on  July  3  two  cartridges  hung  lire. 

A  small  quantity  of  Peyton  smokeless  jiowder,  furnished  by  ( 
Beed  for  the  tests  of  his  bullets,  gave  the  tbllowing  results: 


Dftte.        i  Charge.  ;    IluUet.    jPreaaiire.  I  Velocity. 


Beraarka. 


j    Grains. 

Mar.  13, 1894  I  32 

i  37 

40 


Grain*. 
220 


Pounds. 

<•) 

40.000 
46.000 


2, 157     Velocity  nif^n  of  2  roiiml*. 


*LeBB  than  35,000  poundH. 


It  will  be  noticed  that  these  are  quite  different  from  the  n 
obtained  later  with  another  sample  of  the  powder. 


NEIDL   SMOKELESS   POWDER. 


On  May  20,  1893, 1  had  an  interview  with  Mr.  Charles  Bandmai 
San  Francisco,  who  is  interested  with  Mr.  Frank  Neidl,  a  chemi 
the  invention  of  a  smokeless  powder.  The  powder  has  a  gun-c 
base,  and  is  made  up  into  square-edged  grains  of  a  gray  color.  It  1 
slowly  with  a  yellow  fiame  with  little  smoke,  and  leaves  but  little 
due.  It  is  non hygroscopic.  Some  of  it  was  immersed  in  watei 
then  dried  between  blotters,  after  which  it  was  ignited  without 
culty.  It  can  be  manufactured  at  a  cost  of  30  cents  per  pound  ii 
size  of  grain.  At  Frankford  Arsenal  a  mean  velocity  of  1,850  feel 
obtained  with  a  22-grain  charge  of  this  powder,  the  pressure  vai 
between  28,000  and  45,000  pounds.  Mr.  Bandmann  informed  mc 
he  expected  to  receive  a  patent  for  the  powder  within  thirty  days 
our  interview,  when  he  would  communicate  with  me.  Since  then  I 
not  heard  from  him. 

Resi)ectfully  submitted. 

Ormoni>  M.  Lissak, 
Lieutenanty  Ordnance  Departm^ 

Benicia  Arsenal,  Oal., 

Jn\y  19,  1894. 
A^pproved : 

L.  S.  Babbitt, 

Lieut,  CoLj  Ordnance  Department^  Commanding. 
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•   PRiyCIJPAL   OPERATIONS  AT   WATERVLIET  AUSEXAL  FOR 
THK  J'^ISCAL  YEAR  ENDING  JUNE  30,  JS94, 

(6  plates.) 

.DiNos,  Plant,  and  Other  Construction  Work. 

GUN  FACTORY. 

pment  of  the  south  winpf  for  the  manufacture  of  12-inch  guns  . 
iompleted  during  this  fiscal  year.  All  the  gun  lathes  are 
[I  have  been  put  in  operation.  The  new  style  ot  back  rests 
1  entirely  successful,  and  the  manufacture  of  12-inch  guns 
arried  on  exclusively,  and  of  the  10-inch  guns  partly,  on  such 
.  They  not  only  insure  greater  accuracy  of  the  work,  but 
\  machines  to  be  kept  in  clean  condition,  and  as  there  are  no 
iparations  necessary  for  their  adjustment  to  various  diameters 
a  considerable  amount  of  labor  and  will  help  to  reduce  the 
n  work  in  the  future.  It  may  be  said,  furthermore,  that  the 
'  lubricant  used  with  these  back  rests  is  very  small.  In  view 
»ve  Tesu1t8,  the  breech  back  rests  of  the  first  ten  gun  lathes 
th  wing  are  now  being  provided  with  new  rotating  chuck 
;he  same  character  as  those  of  the  gun  lathes  in  the  south 
ds  work  will  be  finished  by  the  end  of  the  present  calendar 

nsfer  of  the  12-inch  gun  work  into  the  south  wing  and  the 
tion  of  the  gun  work  in  general,  in  combination  with  the  clas- 
of  the  gun  lathes  for  the  different  kinds  of  work,  has  resulted 
lying  the  supervision  of  the  plant  and  tools,  a  consequent 
in  the  cost  of  its  maintenance,  while  accidents  due  to  careless- 
her  causes  have  been  greatly  reduced.  The  above  improve- 
re  bad  a  beneficial  influence  on  the  gun  work  proper,  which  is 
e<l  on  with  greater  accuracy,  and  errors  are  less  frequent. 
lis  were  issued  last  year  for  two  electric  traveling  cranes  for 
wing,  one  of  60  and  one  of  30  tons  capacity.  The  contract 
rroer  was  given  to  Manning,  Maxwell  &  Moore  for  a  crane  of 
w"  type,  while  the  contract  for  the  30-ton  crane  was  awarded 
Tgan  Engineering  Company  of  Alliance,  Ohio.  Considerable 
basattended  the  delivery  of  the  60-ton  crane, caused  by  defects 
tibegirderscomposinglhe  crane  bridge,  which  were  discovered 
when  the  crane  was  almost  completely  assembled  in  the  shops 
mufacturer.  In  accordance  with  instructions  received  from 
rs  were  given  to  have  the  defective  girder  rebuilt  by  remov- 
it  all  defective  parts.  It  was  stated  that  the  girder  suflfered 
'  dropping  it  in  loading  at  the  works  of  its  builder  in  Pitta- 
liis  cT»ne  will  be  erect^  in  the  gun  factory  in  September 
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next.    The  30- ton  crane  was  erected  in  the  west  aisle  of  tbe 
wing  several  months  ago,  and  has  been  in  continuous  successful i 
tion  since.    It  is  very  simple  in  its  construction  and  needs,  tlM 
little  attendance.    On  account  of  local  conditions  this  crane  is  of  i 
design.     Its  construction  and  performance  ai-e  as  creditable 
Morgan  Engineering  Company  as  that  of  the  120- ton  and  the  two< 
traveling  cranes,  previously  furnished  by  this  company.    The 
ton  crane  is  shown  in  plate  No.  18  accompanying  this  report. 

The  contract  for  furnishing  a  portable  gun  scale  of  300,000 
capacity  was  awarded  to  the  Fairbanks  Comx)any.  This  scalej 
delivered  some  months  ago.  It  was  tested  with  a  load  equal  toil 
capacity,  and  also  by  arranging  an  unequal  distribution  of  guns 
platform.  The  former  test  was  mnde  to  determine  the  strength 
whole  construction,  the  latter  to  test  the  rigidity  of  frame  and 
and  the  reliability  of  the  scale  mechanism.  The  latter  is  so  sei 
that  a  small  piece  of  tissue  paper,  of  the  size  of  a  bank  note,  wh< 
on  the  scale  beam,  will  disturb  its  balance  at  once.  The  scale  is 
nt^at  in  appearance.  A  general  drawing  and  photographic  views 
are  among  the  inclosures. 

Under  the  date  of  December  23, 1893,  specifications  were  issiM 
gun  lathes  and  other  machine  tools  required  for  the  equipment 
south  wing.    The  bids  were  opened  on  January  23,  1894,  and  afti 
most  careful  consideration  of  the  construction  of  these  very  im]^ 
machines,  a  contract  was  entered  into  with^the  Pond  Machine 
Company  for  the  manufacture  and  delivery  of  the  following  tools :j 

(1)  Three  turning  and  boring  lathes,  ^ 

(2)  One  turning  and  finishing  lathe,  I  For  guns  from  12 

(3)  One  turning  and  boring  lathe  for  jackets,  j      inches  caliber. 

(4)  One  threading  and  slotting  machine,       J 

(5)  Alterations  of  a  rifling  machine  to  adapt  it  fcir  rifling  guns 
12  to  16  inches  caliber. 

The  aggregate  contract  price  for  the  above  work  is  $206,920. 

The  accompanying  plates  Nos.  1  to  4  illustrate  the  principal  di^ 
sions  and  feature»of  the  above  machines.  The  work  on  these  tooli 
progressed  favorably.  The  working  drawings  for  the  gun  1ath< 
well  advanced  and  the  work  on  the  patterns  has  recently  begun, 
greater  number  of  i>arts  of  the  16-inch  jacket  lathe  have  been 
and  this  machine  will  be  presumably  assembled  and  delivered 
a  few  months.  Drawings  for  the  remainder  of  the  shafting  for 
Ing  the  machinery  for  the  manufacture  of  12  and  16  inch  guns  are 
preparation.  These  and  the  specifications  for  the  same  will  b 
warded  at  an  early  date. 

The  brickwork  of  the  heating  furnaces  of  the  shrinkage  pit  has 
thoroughly  repaired  this  year,  and  these  furnaces  are  now  in  a  very] 
isfactory  condition.  The  manufacture  of  the  40  caliber  12-inch 
model  1892,  has  necessitated  an  extension  of  the  jacket-heating  fori 
on  account  of  the  great  length  of  the  jacket  of  this  gun.  Inasinm 
jackets  of  smaller  calibers  than  12  inch  and  jackets  of  12-inc1^  gvn 
other  models  than  the  above  can  be  heated  in  the  present  furni 
was  found  best  to  construct  an  extension  to  the  top  of  this  fan 
which  can  be  easily  attached  for  long  jackets  of  12  or  16  inch  guns, 
detached  when  the  furnace  is  to  be  used  for  shorter  pieces. 

The  present  jacket  furnace  and  its  new  extension  are  shown  in 
accompanying  plate  Xo.  6.    It  will  be  seen  that  the  extension  is  opei 
on  the  same  plan  as  the  main  furnace,  i.  e.,  by  indirect  heat^    The  e: 
sion  is  heiited  independently  from  the  main  furnace  by  means  of  a 
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lix  located  on  the  20- foot  level  of  the  shrinkage  pit^  From  this  the 
pt  gases  ascend  to  an  annular  Hue  at  the  top  of  the  extension,  which 
a  Bumb^'  of  adjustable  openings  on  the  circumference  of  its  inner 
for  tbe  admission  and  uniform  distribution  of  the  hot  gases  into  the 
between  tbe  inner  steel  cyhnder,  which  surrounds  the  jacket,  and 
outer  fire-brick  lined  shell  of  the  furnace  extension.  Another  annu- 
flue  with  openings  on  its  inner  wall  is  at  the  bottom  of  the  exten- 
.  Tbis  collects  the  gases  again  and  from  it  leads  a  flue  to  the  chim- 
.  Tbe  flue  leading  from  the  grate  to  tbe  extension  is  provided  with 
per  or  gate  valve  to  check  the  tiow  of  gases  partly,  or  altogether, 
the  extension  is  to  be  removed.  A  similar  gate  valve  is  in  the  flue 
een  the  extension  and  the  flue  leading  to  the  chimney.  The  exten- 
is  provided  with  attachments  for  handling  it  by  means  ot  one  of 
traveling  cranes.  Work  on  it  is  being  pushed  so  as  to  have  it  ready 
tember  next,  when  it  will  be  needed. 

wings  and  estimates  are  also  under  preparation  for  a  hydraulic 
press  for  hoop  shrinkages,  and  they  will  be  forwarded  at  an  early 

Lmongst  tbe  gauges  designed  and  manufactured  for  cannons  the  "  con- 
ficity  gauges^are  worthy  of  special  mention.    These  gauges  are  used 

measuring  the  concentricity  of  the  main  bore  and  powder  chamber, 
th  of  the  powder  chamber,  diameter  of  gas-check  seat,  and  the  uni- 

lity  of  depth  of  the  grooves  of  the  rifling.  The  8  inch  gauge  is  shown 
le  accompanying  plate  No.  6.  The  accuracy  and  uniformity  of  the 
work  depends  in  a  very  great  measure  on  the  revelations  made  by 

ms  of  suitable  gauges,  which  point  out  irregularities  and  errors  in 

rkmanship  that  may  not  be  discovered  otherwise,  and  lead  toward 
^vements  and  perfections  in  the  quality  of  the  work  produced.    A 

isiderable  number  of  such  appliances  have  been  made  during  the  past 

;One  lathe  in  the  field  and  siege  department  has  been  fitted  out  for 

threading  and  slotting  of  breech  screws  in  guns  and  on  breech- 

±»  and  breech  bushings  of  field  and  siege  guns.    This  machine  was 

bructed  here,  and  has  been  in  continuous  and  successful  operation 

several  months,  threading  breech  screws  in  guns  and  on  blocks  with 

legree  of  uniformity  and  accuracy  which  it  is  difficult  to  obtain  other- 

^,     • 

The  whole  plant  for  the  manufacture  of  guns  is  running  very  satis- 
torily  and  smoothly,  and  no  changes  have  been  found  necessary  after 
than  three  years'  operation.  The  oil  house  has  been  provided  with 
necessary  oil  tanks  and  accessories  for  handling  oil  in  barrels.  The 
ipanying  plate.  No.  7,  shows  the  whole  arrangement.    Six  largecir- 
ir  oil  tanks  are  placed  in  a  row  at  one  side.    Their  tops  are  covered 
square  cast-iron  covers  or  hoppers  which  are  slightly  sloping 
rard  the  center,  and  with  openings  in  the  center  for  filling  the  tanks. 
oil  barrels  are  rolled  into  the  building,  and  by  means  of  a  light  over- 
traveler  and  differential  hoist  are  hoisted  to  the  top  of  the  tank 
Aich  is  to  be  filled,  and  are  simply  emptied.    This  method  works  very 
tisfactorily,  especially  in  handling  certain  boring  oils  which  become 
viscous  in  cold  weather  as  to  make  any  other  method  for  emptying 
barrel  except  breaking  in  the  top  unsuccessful.    Each  oil  tank  has 
*draweock  and  three  gauge  cocks. 

Opposite  these  tanks  are  located  two  wooden  zinc-lined  oil  cabinets 
tt»t  have  been  located  previously  in  the  gun  shops.  They  are  used  for 
^gine  and  dynamo  lubricants,  and  for  other  oils  of  which  only  small 
^inaotities  are  needed.    The  soaking  tank  for  wooden  blocks  to  be  used 


154  APPENDIX    14. 

tor  lining  up  reamers  is  also  located  in  this  building,  and  sufficient] 
is  left  for  the  aecommodatiou  of  a  number  of  oil  bands  in  the 
The  building  is  heated  by  steam  from  the  gun  shop.    Arrauj 
are  made  to  fill  the  building  with  live  steam  in  case  of  fire,  by 
a  valve  located  in  the  gun  shop  opposite  the  oil  house. 

ELECTBIO  LIGHT  AND  POWER  PLANT- 

The  contract  for  this  plant,  whose  general  features  were  explai 
my  last  annual  report,  was  awarded  to  the  E.  G.  Bernard  Electric 
pany,  of  Troy,  N.  Y.,  agents  of  the  Siemens  &  Halske  Company 
America.    The  system  of  this  company  offered  some  very  impoi 
advantages,  especially  a  reduction  in  the  number  of  dynamos, 
use  of  a  single  dynamo  for  power  purposes  where  two  are  required^ 
the  Edison  system.    These  and  other  changes  from  the  original  b] 
cations  were  embodied  in  the  contract,  while  further  changes  werei 
in  the  details  of  the  plant  in  the  course  of  its  construction.    Thej 
tern  of  wiring  adopted  for  the  main  circuits  is  the  tree  or  tapering 
tern.    The  whole  plant  is  now  practically  complet<ed,  but  only  the 
part  of  it  is  in  use.    A  temporary  injunction  prohibits  tlie  use  of  l 
light  plant  as  originally  specified  at  present,  but  it  is  to  be  hoped 
an  early  settlement  of  the  pending  litigation  will  permit  the 
electric  light  on  this  post,  which  is  so  much  the  more  needed,  as 
gas-service  system  had  to  be  discontinued  over  a  year  ago  on 
of  great  leakages  of  gas  due  to  the  corroded  state  of  the  gas  ni 
A  small  appropriation  was  asked  for  last  year  to  replace  the  defc 
mains,  and  I  again  earnestly  invite  attention  to  the  necessity  of  tl 
repairs,  without  which  the  post  is  now  practically  without  light. 

The  electric-light  plant  of  the  gun  factory  is  now  complete. 

The  underground  circuits  of  the  north  wing  have  been  change 
overhead,  so  as  to  avoid  danger  from  injury  to  the  wires,  which  maj 
caused  by  the  washing  of  the  floors  of  the  gun  shop. 

The  total  electric  energy  ^t  this  post  now  comprises  two  90  Kilo^ 
dynamos  in  the  gun  shop,  and  two  45  Kilowatt  dynamos  in  the  lo! 
machine  shop. 

I  would  like  to  call  special  attention  to  the  arrangement  of  the 
stations  and  especially  to  the  switch  boards.    They  are  of  the  skek 
type,  and  so  arranged  as  to  expose  every  pail  of  the  wiring,  the  com 
tiuns,  switches,  and  instruments  to  plain  view.    This  arrange] 
requires  naturally  the  best  workmanship  and  material.    The 
panying  photographic  x)late,  No.  20,  represents  the  switch  board,  d.v 
mos,  etc.,  in  the  engine  room  of  the  gun  shop.    The  accompanying 
No.  8,  shows  the  main  circuits  as  executed. 

WATEB-POWEB  PLANT. 

In  my  last  annual  report  I  called  your  attention  to  the  deploral 
condition  of  the  water-power  plant  at  this  post.  Arrangements  hai 
been  prepared,  with  your  sanction  to  reconstruct  the  turbine  plant, 
as  to  obtain  about  120  to  130  horse  power  by  water  power,  as  agaiui 
35-horse  power  with  the  present  deteriorated  plant.  It  is  expected  tf 
convert  about  100-horse  power  into  electrical  energy  for  use  in  theguO 
shop,  while  the  remainder  of  the  output  of  the  proposed  new  plant  wpl 
be  needed  for  operating  the  lower  shops.  If  100-horse  power  from  tiiil 
source  could  be  made  useful  in  the  gun  shop  it  would  r^uce  the  annual 


e  aod  adjacent  roadways. 

contract  for  the  Dew  bridge,  which  is  represented  in  the  accom- 
ig  plates,  Nos.  9  to  11,  was  awarded  to  the  Pennsylvania  Steel 
my,  and  the  bridge  was  erected  several  months  ago.  The  abnt- 
are  built  of  concrete  up  to  the  surfao>e  and  from  the  ground  line 
top  of  stone  masonry. 

lange  was  made  in  the  length  of  the  bridge,  as  described  in  the 
cations  which  were  submitted  with  my  last  annual  report,  which 
y  shown  in  the  drawings.  The  span  of  the  bridge  has  been 
ned  about  30  feet. 

iDtiou  is  called  here  to  an  interesting  operation,  which  is  shown 

photographic  plate,  No.  21,  accompanying  this  report.    Heavy 

runs  were  put  in  position  on  the  west  embankment,  on  which  the 

was  completely  assembled  and  riveted  up.    After  assembling 

reting,  rollers  were  placed  between  the  bridge  girders  and  the 

run.     By  means  of  these  and  winches  applied  at  the  rear  end  of 

idge^  the  latter  was  moved  forward  until  about  two-thirds  of  its 

lirojected  beyond  the  abutment.    The  free  end  of  the  bridge  was 

ijiported  by  means  of  blocking  and  screw  jacks  on  the  deck  of  a 

anal  boat,  and  the  bridge  was  floated  across  the  canal  in  this 

r  to  its  proper  jilace  on  the  eastern  abutment.    The  whole  opera- 

•nsnraed  six  hours. 

most  important  roads  at  this  post  still  need  to  be  paved  with 
3  blocks,  especially  Main  avenue.  But  very  little  work  could  be 
n  this  direction  during  the  past  year  on  account  of  lack  of 
iriations.  The  amount  asked  in  my  annual  estimate  for  the  pav- 
8och  roadways  as  give  direct  access  to  the  gun  fiictory,  and 
>  which  must  be  accessible  for  heavy  teams  in  bad  weather,  and 
r  the  filling  in  of  low  grounds,  is  very  much  needed.  If  Congress 
opriates  the  amount  remaining  from  the  paving  of  Broadway  for 
side  of  the  arsenal  grounds,  it  will  be  possible,  perhaps,  to  pave 
lole  or  part  of  Main  avenue. 
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The  contract  for  this  building  was  awarded  to  James  McFei 
West  Troy,  for  the  sum  of  $19,687,  and  it  is  hoi)ed  to  have  it 
for  occupancy  next  spring. 

WATER   SUPPLT. 

The  needs  of  an  improvement  of  the  present  water  supply  were 
explained  in  my  last  annual  rex>ort,  and  it  is  to  be  hoped  that  Con|ri 
will  appropriate  the  sum  asked  for  at  this  session. 

FIRE  PROTECTION.  i 

The  facilities  for  fire  protection  are  entirely  inadequate  at  preaH 
A  special  report,  with  recommendations,  on  this  subject  w<as  reeeni 
submitted  for  your  consideration.  The  urgent  necessity  of  an  app 
priation  to  carry  out  the  recommendations  for  the  efficient  fire  serr 
system  proposed  for  the  protection  of  Government  property,  the  val 
of  which  exceeds  $2,0(MI,()00,  is  so  apparent  that  it  seems  only  necessi 
to  invite  especial  attention  to  this  subject. 

The  amount  asked  last  year  for  improvements  of  the  water  sup 
will  furnish  a  part  of  this  protection,  while  the  amount  asked  foi 
this  yearns  annual  estimate  is  required  principally  for  a  powerful  modi 
steam  fire  engine,  a  ladder  truck,  stationary  hose  reels  in  the  sho 
stationary  ladders  for  access  to  the  roofs  of  the  gun  shops,  an  increa 
number  of  hydrants,  an  alarm  system,  consisting  of  two  stations  am 
number  of  alarm  boxes,  etc. 

The  following  specifications  were  issued  during  the  past  year  i 
copies  are  attached  thereto : 

(1)  S|>ecifications  for  gun  lathes  and  other  machine  tools  for  1 
manufacture  of  guns  troni  12  to  16  inches  caliber. 

(2)  Specifications  for  the  erection  of  a  fireproof  office  building. 

GUN    CONSTRUCTION. 

The  construction  of  field,  siege,  and  seacoast  cannon  has  progress 
steadily  and  satisfactorily  during  the  year.  The  number  of  guns  mi 
ufactured  has  not  been  so  great  as  the  maximum  capacity  of  the  g 
factory,  but  has  been  limited  by  the  funds  appropriated  and  availal 
for  gun  construction;  the  quality  of  workmanship  has  been  excell* 
and  quite  up  to  the  high  standard  for  accuracy  which  must  be  attain 
in  the  manufacture  of  guns,  and  which  has  been  continuously  attain 
in  the  work  at  this  arsenal.  A  number  of  improvements  have  be 
introduced,  which  have  in  view  the  attaining  of  still  greater  accara 
in  the  work,  and  more  particularly  a  certain  interchangeability  of  t 
several  parts  of  the  breech  mechanism  of  guns  of  the  same  caliber. 

Special  attention  has  been  given  to  the  very  accurate  threading 
breech  blocks,  breech  bushings  and  their  recesses,  and  to  the  prepai 
tion  of  a  complete  and  accurate  set  of  templets  and  gauges  for  tl 
work.  The  threading  and  slotting  machines  have  been  overhaul 
and  slightly  modified  and  are  now  in  most  excellent  condition,  so  tb 
the  character  of  the  work  done  on  these  machines,  with  the  accessor! 
provided,  leaves  nothing  to  be  desired. 

Pending  the  preparation  of  the  templets  and  gauges  referred  to, 
work  of  tlireading  breech  blocks,  breech  bushings  or  their  recesses  v 
suspended.    This  suspension  has  caused  a  temporary  setback  in  t 
number  of  completed  guns,  particularly  those  of  field  and  siege  calib 
but  the  accuracy  which  is  now  attained  in  this  work  has  seemed 
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y  necessary  as  to  warrant  a  temporary  reduction  in  oatpnt. 

ver,  these  threading  machines  will  soon  catch  up  with  the  sched- 

output,  and  there  will  in  the  near  future  be  a  temi)orary  increase 

iifae  number  of  completed  guns  to  offset  the  temporary  reduction  in 

jBber  referred  to. 

t  sommaiy  of  the  work  completed  and  that  in  progress  at  the  begin- 

Ig  and  end  of  the  year  is  given  in  the  following  table : 


Caliber  and  kind  of  cannon. 


3.2-incfa  B.  L.  rifle,  service 

a.ff.inefa  B.  L.  rifle,  service 

S-iach  H.  L.  siege  rifle,  service 

7-inch  B.  L.  siege  howitaser,  servici.- 

7-inch  B.  L.  siege  mortar,  type 

8-iiich  B.  L.  seacoast  rifle,  service 

10-inch  B.  L.  seacoast  rifle,  service 

lO-inch  R  L.  rifle.  Crosier,  wire-wonnd 

12- inch  B.  I.,  seacoast  rifle,  service 

12- inch  seaiooast  mortar,  steel,  service  . 


Construe ' 
tioD  in  prog- 
ress J  ano 
^.  1893. 


49 
22 
10 
10 
1 

12 

11 

1 

G 

2 


Completed 

June  3U, 

1894. 


Construc- 
tion inprog- 
resii  June 
30,  18B4. 


25 


11 

11 

1 

6 

1 


10 

10 

1 

6 

11 


7 

6 


1  of  the  cannon  noted  ^is  in  progress  of  construction  are  well 
need  toward  completion,  the  remaining  work  on  many  of  them  being 
the  threading,  which  has  been  delayed,  and  it  is  anticipated  that 
ly  all  should  be  finished  by  the  end  of  the  calendar  year,,  so  that 
output  will  at  that  time  conlorm  very  nearly  to  the  schedule  of 
HKired  output  which  has  received  your  approval.  There  will  then 
fe  been  completed  in  the  gun  factory  since  the  beginning  of  opera- 
is  302  cannon  of  various  calibers,  viz :  One  hundred  and  twenty- 
en  3.2-inch  B.  L.  rifles,  seventeen  3.6- inch  B.  L.  mortars,  twenty-five 
mch  B.  L.  rifles,  twenty  5-inch  B.  L.  rifles,  twenty  7-inch  B.  L.  how- 
T8,  one  7-inch  B.  L.  mortar,  thirty  8-inch  B.  L.  rifles,  thirty-five 
neh  B,  L. rifles  (service),  three  10-inch  B.  L. rifles  (wire- wound), fifteen 
mch  B.  L.  rifles,  eight  12-inch  B.  L.  mortars,  one  12.2-inch  B.  L.  mor- 
(convertecl). 

lore  work  than  usual  has  been  done  during  the  year,  besides  the 
Qufacture  of  new  service  guns,  in  the  way  of  alterations  and  fabrica- 
II  of  parts  of  guns. 

Phe  definite  system  of  work  which  was  introduced  somewhat  more 
m  a  year  ago,  and  to  which  reference  was  made  in  my  last  annual 
^rt,  has  seemed  to  work  quite  satisfactorily,  and  little  if  any  modifi- 
Kion  thereof  is  deemed  necessary.  The  necessity  for  restricting  the 
tputand  consequently  the  working  force  on  account  of  limited  appro- 
lation,  interferes  somewhat  with  so  complete  a  test  of  this  system  as 
ight  be  desired,  but  even  under  existing  conditions  the  modifications 
fbe  desired  are  in  minor  details  only. 

The  hope  held  out  in  my  last  annual  report,  that  by  this  time  the 
ork  in  the  gun  shop  would  be  progressing  as  smoothly,  economically, 
id  expeditiously  as  could  be  expected,  has,  it  is  thought,  been  fulfilled, 
be  shop  seems  in  most  excellent  condition,  both  as  to  its  plant  and 
le  organization  of  its  personnel,  and  is  capable  of  turning  out  a  large 
UQber  of  guns  yearly. 

GABPENTER   OB  WOOD- WORKING  SHOP. 

The  work  of  this  shop  has  been  considerably  reduced  during  the  year, 
d  has  resulted  in  a  material  reduction  of  the  force  employed*  Kever- 
dess,  the  work  on  patterns  lor  machining  and  heavy  castings  for  the 
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gan  shops,  the  repairs  of  wooden  Gponnder  and  12-poander | 
riages,  the  construction  of  patterns  and  models  for  issue^  the  1- 
and  preparing  for  transpor^tion  of  ordnance  and  ordnance  stoq 
the  necessary  work  in  connection  with  electiic-plant  construetil 
repairs  of  public  buildings  have  all  combined  to  keep  the  shop  inl 
of  efficiency.  The  work  of  this  shop  includes  the  preparation,  q 
issue  of  considerable  quantities  of  paint. 

MACHINE,  FINISHING,  AND  HARNESS  SHOPS. 

The  cessation  of  work  in  the  foundry  has  made  a  great  differencl 
new  work  of  the  shops,  but  all  necessary  construction  and  repa 
required  by  the  gun  factory  has  been  well  done,  and  the  cast-irl 
work  has  been  satisfactorily  completed,  as  has  all  necessary  wr 
finishing  large  castings  furnished  by  the  contractor.  Atten 
invited  to  the  large  number  of  steel  projectiles  awaiting  the  « 
of  a  satisfactory  paint  before  banding  and  finishing. 

FOUNDRY. 

The  foundry  was  closed  in  January,  the  casting  of  12-inch  iron  i 
iles  being  finished,  and  the  flasks,  patterns,  etc.,  were  transfei 
the  Watertown  Arsenal,  in  compliance  with  instructions  of  th^ 
of  Ordnance. 

Isaac  Arnold- 
MajoTj  Ordnance  Department^  U,  8.  Army,  Command 

(Plates  Nob.  1  to  6  only  are  published.) 
(1924) 
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Appendix    15. 


.  REPORT  OF  THE  PRINCIPAL  OPERATIONS  AT  THE  WATERTO  WN 

ARSENAL, 

(1  plate.) 

rincix)al  operations  at  this  arsenal  during  the  fiscal  year  ending 

,  1894,  have  been  as  follows: 

9  enlargement  and  improvement  of  the. gun -carriage  plant,  by 

(tion  of  new  shops,  the  enlargement  and  alteration  of  old  shops 

rebonses,  and  the  purchase,  erection,  and  manufacture  of  new 

>roved  machine  tools. 

bllowiiig  machine  tools,  in  addition  to  those  m^itioned  in  the 

of  the  preceding  year,  have  been  set  up  and  are  in  operation: 

Machine  tools  purchased  during  the  fiscal  year  ending  June  SO,  1894, 

MACHINK   SHOP. 

I  boring  and  tarnlng  mill,  16  feet  to  25  foet $12,300 

8  by  6  by  20  feet \ 7,500 

4  by  4  by  24  feet 3,700 

32  by  32  inches  by  12  feet 1,110 

indle  multiple  drill 1,600 

w  cuttmg-off  machine,  No.  3 1, 250 

ital  lyoring  and  drilling  machine,  GQ  inches 2,  400 

tter,  3inch 622 

lathe,  10  inch 133 

lathes,  14  inch 888 

lathes,  16  inch 1,660 

lathes,  24  inch 2,280 

b  steam  hammer,  1,100  pounds 1, 194 

SETTIN(l-i:i'   SHOP. 

-gross-ton  double- trolley  overhead   traveling  crane,  77  feet  3  inches 

nder  contract  for  delivery $5, 960 

MACHINE    SHOP. 

horizontal  boring  machine,  manufactured  at  this  arsenal $2,500 

M>rdance  with  the  approved  plans  of  the  Chief  of  Ordnance,  work 
gressed  duiing  the  fiscal  year  in  the  enlargement  and  improve- 
:'  old  shops  and  storehouses,  and  in  the  building  of  new  shops, 
ws: 

bondry  has  been  completed  by  the  removal  of  the  16-foot  boring 

the  south  wing  of  the  machine  shop  and  by  lengthening  the 

room,  on  the  south  side  of  the  building  proper,  so  as  to  permit 

;tion  of  a  larger  core  oven  than  the  one  first  built — one  of  suf- 

eapadty  to  take  in  loam  cores  18  feet  9  inches  wide  by  20  feet 

size,  for  the  lower  roller  paths  for  guu-liftand  12-inch  barbette 
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le  the  other  end,  with  its  railroad  connection  with  the  Fitchburg 
Iroad  tracks,  affords  space  and  facilities  for  the  storage  and  ship- 
it  of  completed  carriages. 

liere  are  3  20-ton  hand  traveling  cranes  in  the  machine  shops  and 
eting  shop,  all  capable  of  being  converted  into  electric  cranes  when 
I  work  on  hand  justifies  the  expense.  In  our  estimates  for  this  year 
snbraced  an  item  for  and  electric  plant  of  sufficient  capacity,  it  is 
lieved,  to  run  these  cranes,  such  electric  machine  tools  as  may  be 
UKdy  and  to  light  the  shops  and  post.  It  is  believed  that  economy 
nld  justify  the  erection  of  this  plant  as  early  as  possible.  In  the 
nrt  days  of  winter  the  light  from  gas  is  insufficient  for  accurate  work 
part  of  the  time,  and  the  gain  in  this  respect  alone  would,  in 
1  years,  counterbalance  the  expenditure, 
was  necessary,  and  it  is  still  necessary  in  a  less  degree,  to  be 
ions  in  the  selection  of  our  large  tools,  for  the  ultimate  form  of 
ing  carriage  to  be  adopted  and  made  here  was  not  decided 
|oiL  But  the  large  tools,  and  the  small  tools  for  that  matter,  are 
ipted  to  almost  any  class  of  wotk,  and  it  is  believed  there  is  no  pat- 
t  of  gun  carriage,  at  home  or  abroad,  that  can  not  be  manufactured 
he  Watertown  Arsenal  shops. 

t  would  be  safe  to  go  ahead  now  and  complete  the  purchase  of  the 
Is  necessary  to  equip  the  plant*,  and  an  estimate  has  been  made  to 
^end. 

he  blacksmith  shop  is  rapidly  becoming  an  important  part  of  this 
■iage  factory.  There  are  many  steel  forgings  of  various  shapes, 
e  quite  large,  say  several  hundred  pounds  in  weight,  some  small; 
all  are  required  to  be  uniform  in  teiture  and  absolutely  sound  in 
7  respect.  Pur  experience  in  purchasing  steel  forgings  to  shape 
not  warrant  a  continuance  of  that  plan.  They  were  very  costly; 
ly  pieces  developed  defects  in  the  working,  and  the  times  of  delivery 
y«i  our  work;  to  replace  defective  pieces  in  each  lot  delayed  it 
more. 

nr  largest  steam  hammer  is  of  two  tons  capacity,  and  capable  of 
ing  most  of  the  steel  pieces  required.  By  purchasing  the  ham- 
ed  open-hearth  billets  of  the  required  physical  qualities  from  the 
1-makers  we  have  not  only  been  enabled  to  get  better  forgings  by 
greater  care  we  have  taken  with  them,  but  to  make  the  forgings  as 
ied  and  at  less  than  half  the  price  paid  formerly. 
afficieut  experience  has  been  hsid  to  justify  us  in  entering  upon 
tl  forging  uiK>n  a  larger  scale.  It  is  proposed  to  erect  a  5-ton  steam 
imer  which  has  sufficient  power  to  reach  effectively  the  interior  of 
largest  steel  forging  in  any  of  the  proposed  gun  carriages.  Gon- 
iring  the  importance  of  sound  steel  forgings  in  gun  carriages, 
hing  should  be  left  to  chance  in  securing  the  best. 
D  all  of  the  modern  gun  carriages  are  steel  castings  of  large  size, 
I  the  top  carriage  is  a  complex  affair.  Many  of  these  castings  have 
n  rejected  for  various  defects,  as  for  instance  blowholes.  It  seems 
be  impossible  in  the  present  stage  of  the  steel-casting  industry  to 
are  castings  of  large  size ;  and  although  made  after  the  same  pattern, 
of  the  same  size.  The  shrinkage  seems  to  vary  with  the  heat  of 
molten  metal.  This  difficulty  will  doubtless  be  remedied  in  time, 
I  gun  carriages  may  be  made  with  their  parts  interchangeable  with 
ilar  parts  in  other  carriages.  It  may  not  be  essential  that  these 
^  castings  be  interchangeable;  at  all  events  they  are  not  in  the 
riages  now  being  made, 
lie  old  storehouse  opposite  the  machine  shop  has  been  converted  into 
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oreoeipt  of  steel  castings,  but  many  of  their  parts  are  so  advanced 
it  if  the  steel  castings  to  be  received  prove  sound  then  completion 
but  a  miitter  of  several  months'  work. 

We  have  also  in  course  of  construction  5  10-inch  B.  L.  barbette 
Tiages.  The  contract  for  the  steel  ]>arts  of  these  carriages  has  been 
9  aud  the  entire  lot  will  be  completed  during  this  fiscal  year, 
rbe  designs  of  these  carriages  had  to  be  worked  out  in  all  their 
bails,  patterns,  models,  etx:.,  and  improvements  added  as  they  were 
(gested  during  the  i)rocess  of  construction.  The  machine  tools 
pable  of  doing  the  work  required  on  them  had  to  be  purchased  and 
l^up.  The  delay  in  their  construction  does  not  seem  unreasonable. 
'  eof  th<»  mast  important  and  most  interesting  departments  of  this 
al  is  the  testing  department,  with  its  adjunct,  the  chemical  labor- 
.  It  is  only  necessary  here  to  speak  of  its  work  in  connection 
ordnance  matters.  Its  operations  entire  are  embraced  in  an 
loal  report  issued  as  a  public  document  under  authority  of  Con- 
ns. 

for  many  years  this  machine  has  heen  employed  to  a  great  extent  in 
eniiining  the  physical  qualities  of  the  metals  used  in  gun  construe- 
I,  and  its  tests  have  done  much  to  lead  to  improvements  in  these 
dides.  During  the  past  year  tests  have  been  made  for  the  Depart- 
it  u]>on  material  representing  8,  30,  and  12  inch  B.  L.  guns  and 
Dch  ritled  mortars,  steel  for  the  .30-caliber  repeating  rifle,  also  upon 
J  and  iron  for  gun  carriages,  and  cast  iron  for  the  shot  and  shell 
ig  made  here. 

rork  has  also  been  done  for  various  other  Departments  of  the  Gov- 
Dient,  as  upon  chains,  shackles,  and  swivels  for  the  Navy  Depart- 
it  aud  light-house  inspectors,  and  shot  lines  for  the  Life-Savin g 
rice. 

be  class  of  investigative  tests  has  comprised,  among  others,  the 
;  of  au  8- inch  steel  rifle  gun  tube.  The  results  of  the  tests  as  orig- 
tly  designed  will  be  published  in  a^'Note  on  the  construction  of 
Dance.^  It  is  only  necessary  to  say  here  that  a  close  concurrence 
I  found  in  these  experimental  results  with  the  computed  results 
ed  on  formula  for  gun  construction,  as  developed  by  Gapt.  R.  Birnie, 
inance  Department. 

b]>plementary  tests  are  to  be  made  upon  the  same  line  of  investi ga- 
it, and  upon  completion  of  this  series  the  results  will  be  embodied,  it 
relieved,  in  an  additional  ^^  Kote." 

lie  annual  report  of  tests  of  metals  will  contain  an  enumeration  of 
I  mixtures  used  in  the  arsenal  foundries,  brass  and  iron,  the  tensile 
engths  of  the  resulting  metals,  and  their  chemical  analysis.  Mechan- 
I  tests  and  analysis  are  also  given  of  pig  irons  which  have  been  used. 
Fbe  high  tensile  strength  uniformly  displayed  in  the  castings  pro- 
ced  will  render  the  information  conveyed  by  these  tests  of  great 
lae  in  all  cases  where  a  superior  grade  of  iron  is  required, 
in  conjunction  with  the  exhibit  of  tested  material  at  the  World's 
bttibian  Exposition  at  Ghicago,  some  railroad-track  experiments 
ve  carried  out  on  the  track  of  the  Ghicago,  Burlington  and  Qiiincy 
lilroad.  Tlie  experiments  showed  the  behavior  of  dilierent  weights 
rails  on  two  different  kinds  of  ballast,  gravel,  and  cinder^  under  the 
ights  of  difi'erent  classes  of  locomotives.  Observations  were  made 
ywing  the  total  depression  of  the  rails  according  to  the  weights  and 
eel  ha^aen  of  the  locomotives,  and  the  fiber  stresses  in  the  rails  in  dif- 
ent  positions,  with  reference  to  the  wheels  aud  the  supporting  tires. 
It  is  believed  that  this  class  of  tests  is  of  si)ecial  importance  in 
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sapplementing  the  tests  made  directly  Id  the  testing  machine,  and  11 
the  safety  of  the  traveling  public  would  be  increased  by  more  ft 
developing  inA)rmation  of  this  character.  Tests  have  been  oontam 
to  determine  the  endurance  of  metals  to  rex)eated  stresses  in  the  f 
of  rotating  shafts,  and  specimen  tests  have  been  made  of  the  m 
after  a  large  number  of  repeated  loads  have  been  received.  M 
interest  is  taken  in  these  tests  as  well  as  in  the  direct  x)ractical  di 
miuation  of  the  stresses  which  are  endured  by  material  in  actual  a 
ice,  because  classes  of  tests  form,  as  it  were;  a  connecting  link  betv 
the  every  day  use  of  metals  and  the  more  comprehensive  but  somen 
abstract  investigations  of  the  laboratory. 

About  the  close  of  the  last  fiscal  year  some  phenomenal  results  i 
obtained  with,  shafts  rotated  at  temperatures  above  400^  F.,  wh< 
was  found  that  the  metal  endured  from  four  to  ten  times  the  nun 
of  loads  which  it  was  capable  of  enduring  when  the  metal  was  ( 
Specimens  of  an  annular  form  have  been  tested  from  these  si 
which  ran  so  long  at  a  blue  heat,  and  the  tensile  strength  was  fc 
much  higher  than  that  possessed  by  siiecinieus  taken  from  the 
metal.  The  general  drift  of  evidence  furnished  by  ruptured  s|)eciii 
has  for  a  long  time  tended  to  show  that  metans  while  loaded  with 
limit  represented  by  what  is  commonly  known  as  the  elastic  1 
would  endure  a  large  number  of  repeated  loadings  before  rupt 
nevertheless  that  when  rupture  took  place,  although  nominally  Qj 
a  stress  not  far  from  the  elastic  limit,  yet  there  were  strong  reason 
believing  that  actually  the  stresses  on  the  parts  ruptured  first  pa 
through  a  stat^  of  resistance  bearing  some  relation  to  the  te: 
strength  of  the  metal;  in  other  words,  that  while  the  elastic  limit 
measure  fixed  the  limit  of  stress  which  it  would  be  safe  to  apply  a  1 
number  of  times,  yet  before  rupture  would  occur  the  metal  would 
pass  through  the  higher  stresses  between  the  elastic  limit  and  the 
sile  strength  of  the  metal. 

At  a  blue  heat  the  elastic  limit  is  lower  than  at  atmospheric  ten 
atures,  yet  the  tensile  strength  is  much  greater  at  this  elevated  ten 
ature.  The  fact  that  certain  of  the  specimens  from  the  shafts  sh( 
higher  final  strength  is  strong  evidence  that  when  rupture  occun 
metal  is  then  at  its  maximum  strength,  or  has  been  at  some  time  ] 
to  the  instant  of  rupture.  This  being  the  case,  we  should  expee 
development  of  internal  strains  might  explain  the  difi'erence  bet^ 
the  apparent  and  the  real  strength  of  the  metal. 

Tests  will  be  continued  and  efforts  made  to  detect  a  priori  evid 
of  deterioration  and  impending  rupture  in  metals.  Through  tes 
this  class,  it  is  hoped  the  relation  of  chemical  comi>osition  and  mec 
ical  treatment  in  steels  may  be  better  understood. 

It  is  thought  that  opportunity  will  be  found  during  the  coming  1 
year  to  resume  the  subject  of  tempering  of  steel  bars.  Asystec 
investigation  of  the  possible  combinations  of  physical  properties  in  s 
of  different  percentages  of  carbon  and  other  elements  will  greatly : 
itate  ftiture  work  when  tempered  metal  is  employed. 

A  drop-testing  machine,  for  which  an  item  has  been  embraced  ii 
annual  estimate,  is  needed  to  supplement  the  work  of  the  tei 
machine.  The  failures  of  material  in  services  generally,  and  a 
times  in  ordnance  constructions,  occur  under  the  effect.of  a  8ho< 
suddenly  applied  load.  The  transmission  of  suddenly  applied  loa^ 
bars,  or  in  parts  of  finished  structures  when  the  loads  are  con 
to  the  elastic  limits,  and  also  when  those  limits  are  exeoeded, 
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portant  subjects  of  investigation  and  of  especial  interest  to  ord- 
Dce  eonstmctoTS.  (I  also  inclose  description  of  a  barbette  carriage 
r  12-inch  B.  L.  rifle  with  sixteen  tracings  (see  Appendix  16).  Des- 
iption  of  a  double  horizontal  boring  machine  built  at  Watertown 
senal,  with  seven  tracings  showing  details  of  machine  (see  Apx)endix 
).  One  tracing  showing  modified  Piper  gin. 
Very  respectfully,  your  obedient  servant, 

J.  W.  Rbilly, 
Major  J  Ordnance  Department^  U,  8.  Army^  C<nnmanding. 

The  Chiep  of  Ordnance,  U.  S.  Army, 

Wa^hington^  D.  C 

Watsbtown  Arsenal., 

August  29j  1894. 
727) 


["■ 


Appendix   16, 


\CHiPTION  OF  BAliBETTE  CARRIAGK  FOR  n-INCH  B.  L.  RIFLK. 

(16  plates.) 
BAEBETTK   CARRIAGE. 

ft  carriage  coimiats  of  the  following  principal  parts:  (1)  The  top 
Bfe.  Plate  IF.  (2)  The  chassis  and  upper  roller  path.  Plates  III 
FF.  (3)  The  lower  roller  path,  together  with  the  devices  for  check- 
ecoil,  elevating  and  traversing  the  gun,  and  lifting  the  projectile. 
I V  et  seq, 

e  lower  roller  x)ath  or  bedplate  is  bolted  to  the  platform.  Upon 
ts  a  live  roller  ring  of  forged  steel  rollers  supi>orting  the  upper 
'  path  and  chassis.    The  top  carriage  rests  on  the  latter. 

THE   TOP   CARRIAGE. 

(Plat©  II.) 

US  is  mainly  in  one  piece  of  cast  steel,  containing  the  trunnion  beds 
tydraulic  cylinders.  The  cheeks  are  joined  by  a  transom,  dished 
B  rear  to  i>erinit  the  elevation  of  the  gun.  The  carriage  rests  on 
coil  rollers  of  forged  steel,  ])laced  in  pockets  formed  in  the  chassis. 
tronnJons  of  the  gun  are  retained  in  their  beds  by  cap  squares 
[  to  undercut  recesses  in  the  top  carriage  and  bolted  down. 
e  hydraulic  cylinders  are  msvchined  on  the  inside  and  receive  the 
ratns  for  checking  recoil.  Throttling  bars,  so  called,  of  uniform 
1  and  varying  depth  (shown  in  detail  in  Plate  VIH)  are  bolted  to 
Bite  interior  rectilinear  elements  of  the  cylinder,  the  piston  heads 
I  Blotted  to  travel  over  them.  The  change  in  profile  of  the  throt- 
bars  regulates  the  passage  of  the  neutral  oil,  used  in  the  cylinders, 
igh  the  slots  in  the  piston  head  according  to  the  force  of  recoil, 
qualizing  pix)e  connects  the  ends  of  the  hydraulic  cylinders,  and 
%  and  emptying  holes  are  provided  at  rear  and  front  of  the  cylin 
The  convex  surfaces  of  the  i)ist<)n  heads  are  covered  with  bronze 
the  trunnion  beds  are  similarly  lined. 

le  cylinders  are  threaded  at  the  rear  to  receive  steel  cylinder  heads 
recesses  into  which  fit,  with  slight  clearance,  the  prolongations  of 
piston  rods,  for  checking  the  shock  when  the  gun  returns  in  bat- 
after  firing.  The  front  ends  of  the  cylinders  are  closed  by  stuffing 
»,  consisting  of  bushings,  glands,  and  followers,  through  which  the 
>n8  pass.  The  space  for  packing  is  filled  with  hemp,  against  which 
gland  forces  the  follower  to  prevent  leakage  of  the  neutral  oil  in 
cylinders. 
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^SCRIPTIOX  OF  DOUBLE  HORIZONTAL  BORING  MACHINE. 

(7  plates.) 

[1  is  made  iu  two  halves  and  bolted  together  to  facilitate  the 

it  is  open  in  the  middle,  to  give  room  for  the  downward 

portion  of  the  transoms  on  the  barbette  top  carriages  and  for 

cylinder  on  the  12-inch  gun  lift. 

ide  cheeks,  upon  which  rests  the  top  carriage  while  boring,  are 

the  bed.    Graduation  at  each  end  of  the  bed,  corresponding 

istance  between  the  centers  of  the  different  carriages,  will  set 

cheeks  to  the  required  distance. 

iring  bars,  which  operate  in  bearings  bolted  to  the  top  flange 
side  cheeks,  are  actuated  by  worm  wheels,  driven  by  worms. 
worms  are  attached  keys,  which  fit  into  keyways  made  the 
mgth  in  the  shaft.  Each  bar  is  provided  with  boring  head,  fed 
8  running  the  whole  length  of  the  6-inch  bars.  The  feed  screws 
'en  by  gears  and  levers,  which  have  slots  working  on  studs 
to  the  shaft  bearings.  The  feed  oan  thus  be  manipulated  by 
ing  the  gears  at  the  rear  end  of  boring  bars.  The  bars  are 
M  to  5  inches  in  diameter  at  the  front  end  iu  order  to  bore  the 
tg-box  end  on  the  carriages.  Each  end  of  the  boring  bars  has  a 
y  tbreaded  on  the  outside,  corresponding  to  the  number  of  threads 
end  of  the  cylinders.  To  each  sleeve  is  fitted  keys  running  in 
lys  on  the  boring  bar.  There  are  also  back  rests,  having  nuts 
led  to  screws  operated  by  hand  wheels.  These  nuts,  when 
ed  down  so  the  threads  at  the  lower  end  of  the  nuts  engage  those 
»  sleeves,  will  advance  the  sleeves  the  proper  pitch.  The  front 
»  are  also  provided  with  feed  gear  for  boring  stutiing-box  end, 
L  arrangement  is  to  be  detached  when  threads  are  to  be  cut. 
means  of  loose  parallel  pieces  having  dowels  let  into  holes  on  top 
&of  side  cheeks  the  vertical  distance  from  the  center  of  the  cylin- 
to  the  slides  can  be  changed. 

0  single  cylinders  for  the  altered  10-inch  and  15^nch  carriages 
Iso  be  bored  in  this  machine  at  the  same  time  bj\)roviding  the 
ine  with  chucks  to  hold  them.    By  this  arrangement  of  boring 

1  and  sleeves  the  two  cylinders  of  a  gun  carriage  can  be  bored  or 
ded  at  the  same  time. 

3  machine  is  to  be  driven  by  two  separate  counterBhafts  having 

and  cross  belts. 

.TEBTOWN  Arsenal,  January  16^  1894, 
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KT  OF  PRINCIPAL   OPERATIONS  DURING  FISCAL   YEAR  ENDED 

JUNE  SO,  1894, 

(3  plates.) 

Sandy  Hook  PEOviNa  Ground, 

(P.  O.  Box  1449)  New  TorJCj  N.  T.,  September  4,  1894. 

r  I  have  the  honor  to  submit  the  following  report  of  the  principal 
Icions  of  this  post  during  the  fiscal  year  ended  June  30, 1894: 
By  firings  have  been  conducted  during  the  year  whenever  the 
«r  and  other  circumstances  would  i)ermit.  The  object  of  these 
9  and  the  extent  and  character  of  the  work  done  at  the  proof 
^es  are  summarized  in  the  appended  tables. 

IMPROVEMENTS. 

•  facilities  for  conducting  experimental  and  proof  firings  have 
Considerably  increased  during  the  year,  and  the  proving  ground 
le  said  to  be  in  better  condition  than  ever  before  for  the  eflicient 
lick  performance  of  the  duties  required  of  it.  The  improvements 
ni  changing  to  standard  gauge  the  railway  system  pertaining 
post  and  connecting  the  system  with  the  Central  Eailroad  of 
fersey  5  the  building  of  an  explosion  chamber  of  1,000  cubic  feet 
for  use  in  connection  with  experiments  with  high  explosives, 
estabb'shment  of  a  plant  for  the  test  of  a  search  light  for  coast- 
purposes.  Heavy  concrete  platforms  have  been  built  for  the 
minimum  port  carriage  for  12-inch  B.  L.  rifies  and  for  the 
Gordon  disappearing  carriage  for  10-inch  B.  L.  rifles.  Two 
plates  have  been  put  in  position ;  on  these  plates  can  be  tested 
carriages  for  8-inch,  10-inch,  and  12-inch  rifles;  Buflington- 
disappeariug  carriages  for  8-inch  and  10-inch  rifles,  and  4.7-inch 
guns  and  carriages;  also  carriages  for  12-inch  mortars. 

RAILWAY. 

Fifty-second  Congress,  at  its  first  session,  appropriated  $26,076 
purchase,  from  the  Central  Bailroad  Company  of  New  Jersey  the 
kd  track,  sidings,  frogs,  switches,  etc.,  pertaining  to  this  company 
^ated  on  the  United  States  reservation  at  this  place,  for  Govern- 
HBe  by  the  Ordnance  Department.  This  purchase  having  been 
Ictorily  accomplished,  it  became  necessary,  in  order  that  it  might 
lized  to  the  best  advantage,  to  connect  it  with  the  tracks  already 
1^  near  the  proof  batteries.  It  was  also  necessary  to  change  the 
of  the  latter  tracks  from  narrow  to  standard  gauge,  and  at  the 
ime  to  alter  their  location  and  change  their  curves  to  conform  to 
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the  new  conditions.  The  accompanying  map  shows  the  locati 
extent  of  the  raih'oad  pertaining  to  this  post  as  it  now  exists,  i 
which  connection  can  be  made  with  the  Central  Railroad  of  X( 
sey  and  any  other  |)oint  to  or  from  which  shipments  may  be  i 
At  the  x>oint  H  connection  is  made  with  the  i)urchased  road.  . 
point  a  Y  ^^s  been  constructed,  to  enable  a  gun  or  other  piee 
turned  in  the  direction  required  for  convenient  handling  at  thet 
From  the  point  A  the  new  road  passes  over  toward  the  3,000-ya 
get,  thence  up  the  beach  to  the  battery,  which  it  enters  by  thei 
of  the  Gantry  crane.  By  this  arrangement  the  crane  can  be 
over  the  car,  take  therefrom  its  load,  and  in  a  few  minutes  dept 
any  point  in  the  battery.  By  means  of  a  switch  the  main  roa< 
tinned  down  to  the  wharf  and  up  in  rear  of  the  battery;  also 
switch  leads  along  the  rear  of  the  wall  of  the  old  fort  and  uj 
through  a  large  shed  built  for  the  storage  of  12-inch  mortar  ca 

A  turntable  allows  access  to  the  machine  shop,  and  auothc 
wharf  i>ermit8  cars  to  be  placed  immediately  under  the  15toi 
The  work  of  building  this  road  was  j^erformed  in  a  very  efficie 
ner,  under  the  immediate  supervision  of  Lieut.  C.  B.  Wheeler,  0 
Department. 

The  use  of  the  road  has  resulted  in  great  economy  iu  transp 
of  heavy  weights  to  and  from  this  place.  It  is  known  that  th 
transporting  a  12-inch  gun  from  the  gun  factory  at  Water vliet 
has  been  reduced  from  about  $1,G00  to  $276,  and  of  a  10-inch  f 
$450  to  $ir>0,  and  the  cost  of  other  shipments  is  reduced  to  1 
portion.  Guns,  carriages,  and  other  heavy  weights  are  co 
being  received  over  this  road,  and  the  depot  quartermaster 
York  City  informs  me  that  the  saving  to  Army  tiansportation 
be  less  than  $25  000  during  the  iiscal  year,  and  it  will  i)ro 
much  greater. 

To  place  this  road  in  perfect  working  condition  requires  ths 
be  provide<l  for  protecting  that  portion^  about  1,500  feet  iu 
which  lies  on  the  narrow  neck  connecting  the  reservation  ^ 
mainland.  During  the  violent  storms  which  prevail  during 
winter  and  early  spring  months  this  neck  is  submerged  by  th 
which  tear  up  the  tracks  or  cover  them  with  sand  and  dt^bris, 
times  after  the  completion  of  the  road  as  above  described,  anc 
as  May  21,  181)4,  the  tracks  were  thus  ruiued,  and  great  exp 
incurred  in  keeping  them  in  repair.  This  difficulty  could  be  o 
by  building  a  heavy  bulkhead  filled  with  stone  along  and  pa 
the  track,  and  of  sufficient  height  to  ])revent  the  waves  passing 
Another  method  would  be  to  raise  the  tracks  about  5  or  6 
means  of  piling  and  allow  the  w  aves  to  pass  under  them.  Tl 
method  is  considered  equally  efficient  and  would  cost  much  1 
the  former. 

For  use  iu  connection  with  the  railroad  a  locomotive  engine  '. 
purchased,  the  Fifty-second  Congress  at  its  second  session 
api)ropriated  $3,500  therefor.  The  engine  was  manufacture 
Baldwin  Locomotive  Works,  of  Philadelphia,  Pa.  It  is  a  4-w 
die-tank  locomotive,  fitted  with  st^am  brake  and  headlight^. 
standard  gauge,  and  burns  anthracite  coal.  The  cylinder  it 
inches,  and  the  diameter  of  driving  wheel  33  inches.  Its  v 
about  28,000  pounds,  and  hauling  capacity  on  a  level  760  toi 
engine  has  been  in  constant  use,  and  has  been  found  satisfi 
every  respect. 
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EXPLOSION   CHAMBER. 

use  in  connection  with  the  test  of  high  explosives  and  for  other 
&8  when  it  is  desired  to  collect  the  fragments  resulting  from  the 
g  of  charged  shells,  a  large  and  very  strong  chamber  has  been 
This  chamber,  though  adapted  to  much  heavier  work,  is  modeled 
lat  ill  use  by  the  Navy  at  the  Indian  Head  proving  ground,  a 
fj  and  description  of  the  latter  having  been  furnished  by  the  Chief 
Bureau  of  Ordnance  of  the  Navy.  The  chamber  is  constructed 
t8  of  mild  steel  built  up  of  double  plates  each  1  inch  thick ;  the 
•  sheets  vary  in  width  from  36  inches  to  24  inches,  and  are  laid 
llj^;  the  outside  sheets  are  12  inches  wide,  and  are  laid  horizon- 
dnt  crossing  joint  at  right  angles.  All  angles  formed  by  the  sides 
ranee  are  secured  with  1-inch  angle  irons,  bolted  through  both 
sses  of  plating  with  1-inch  bolts.  The  steel  lining  is  backed  on  all 
ryellowpine  12-inch  timbers,  and  secured  to  the  lining  bythrough 
(inches  in  diameter,  nuts  outside,  and  heads  cm  inside  counter- 
diese  bolts  further  secure  all  exposed  joints  inside  of  chamber. 
mber  has  a  capacity  of  1 ,000  cubic  feet,  and  is  vented  by  an  oi>en 
e  10  feet  high  and  1 J  feet  wide,  and  two  rectangular  vents  con- 
1  on  the  deck  of  the  chamber  each  6  feet  long,  10  feet  deep,  and  12 
ride.  The  deck  vents  are  formed  of  J-inch  steel  plate,  each  side 
Dm|)osed  of  a  single  plate  secured  to  12-inch  channel  ui>right,  and 
I  to  the  deck  by  heavy  12-inch  channel  beams  bolted  securely  to 
lie  lining.  The  vents  are  stayed  together  by  wrought-iron  stays. 
b  wrought-iron  pipe  passes  up  through  the  stays,  and*  is  secured 
ining  at  the  lower  end;  through  the  pipe  the  battery  wires  are 
for  securing  electric  connection  with  the  charge  to  be  tired.  The 
[line  timbers  are  one-half  checked  together  at  the  angles,  12  inches 
e  ends  of  the  timbers,  as  shown  by  the  drawing.  Through  bolts 
K8  diameter  pass  from  deck  to  floor  through  the  sides,  and  iron 
;  plates  (*  inches  wide  and  1  inch  thick  clamp  sides,  deck,  and 
mly  together.  The  chamber  is  entered  by  a  zigzag  passageway 
ir  4  feet  at  end  next  to  the  chamber  by  a  continuation  of  the 
'  plating,  the  remainder  being  built  up  of  12-inch  yellow  pine 
\  laid  horizontally  and  firmly  bolted  to  the  steel  lining  and  secured 
1  bottom  with  binding  plates  and  through  1^-inch  bolts.    The 

of  the  deck  vents  are  protected  by  channel-iron  deflecting 
lecured  to  a  continuation  of  the  upright  by  angle  irons  and  bolts, 

them  easily  removable  if  destroyed.  The  chamber  is  buried  in 
a  height  of  9  feet  from  its  deck,  so  that  the  surface  of  the  ground 
with  the  mouths  of  the  deck  vent«.  The  chamber  when  in  use 
with  rough  3-inch  spruce  boards ;  these  act  as  buffers  for  the  frag- 
>f  the  exidoded  shell,  and  prevent  the  scoring  and  indenting  of 
il  lining  which  would  otherwise  occur. 

chamber,  complete  drawings  of  which  are  now  on  file  in  your 
as  already  been  put  to  successful  use  in  determining  the  chariuj- 
he  explosion  of  certain  explosive  substances  when  fired  under 
:  conditions. 

SEARCHLIGHT   PLANT. 

ig  the  year  a  plant  has  been  established  at  this  post  for  deter- 
the  practical  use  to  which  a  powerful  search  light  may  be  put 
nxiliary  in  seacoast  .defense.  The  plant  consists  of  one  search 
mplete  with  aparal>olic  glass  mirror  60  inches  in  diameter  and 
Ml  with  a  horizontal  self-focusing  arc  lamp.    The  apparatus  i^ 
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provided  with  a  mechanism  which  permits  of  both  horizontftl 
tical  motion  by  either  hand  or  electric  power.    These  motions i 
controlled  from  a  distance,  a  suitable  governor  being  provided  1 
purpose.    By  means  of  a  metallic  shutter  the  light  may  be  used 
naling  purposes. 

One  steam  engine  of  20-horse  power,  arranged  for  direct 
with  a  dynamo  of  160  amperes  and  70  volts ,  the  whole  being  of  si 
capacity  to  produce  an  intensity  of  light  equal  to  about  2OO,000,( 
die  power.    Special  measuringandcontrollingdevices,  such  as  vol 
ampereometer,  safety  fiizes,  rheostate  with  switch-board,  etc, 
vided  as  part  of  the  plant. 

The  steam  engine  and  dynamo  are  located  near  the  boiler 
to  the  machine  shop,  the  light  is  mounted  upon  a  tower  located) 
southeast  corner  of  the  old  fort  at  this  place.    The  tower  is  cons 
square  in  plan,  24  feet  at  base  and  12  feet  at  top.    It  is  madeii 
sections  or  floors,  the  uprights  or  legs  in  each  section  being  of  U| 
inches  yellow  pine  timbers  15  feet  long,  each  timber  terminating  m 
iron  socket  at  each  floor.    The  cast-iron  sockets  form  at  each 
the  several  stories  a  series  of  pockets  into  which  the  floor 
diagonal  struts  are  bolted.    These  sockets  are  also  provided  wit 
cast  on  and  suitably  placed  for  a  system  of  wrought-iron  ties  or) 
these  ties  are  1^-inches  in  diameter  and  run  diagonally,  embradl 
stories  each,ana  crossing  each  other  midway  between  each  stoiyJ 
struts  are  of  8  by  8  inches  yellow-pine  timber;  they  extend  dis 
from  corner  to  comer  of  each  bay  aitd  complete  the  external  st 
of  the  tower.    The  tower  is  anchored  to  the  fort  wall  by  li-incl 
bolts.    The  upper  ends  of  the  bolts  pass  through  lugs  iu  the 
sockets  at  top  of  the  flrst  bay;  the  lower  ends  pass  into  the 
the  wall,  being  secured  by  lead  run  in.    Set  pins  also  pass  throi 
in  the  base  shoes  into  the  granite,  being  run  in  with  lead.    The  ti 
provided  with  a  suitable  stairway,  giving  easy  access  to  the  top 
platform,  which  is  strongly  built  of  3-inch  planking  securely 
to  the  floor  beams  and  provided  with  a  hatohway.    Beneath 
is  placed  a  box  for  the  signal  shutter  and  dispersing  lens.    Tbei 
stands  on  a  raised  foundation  8  inches  high,  and  the  entire  pli 
surrounded  by  a  galvanized  iron  pipe  hand  railing. 

A  plane  table  house  has  been  built  in  the  flrst  bay,  and  so  1( 
to  clear  ties,  struts,  etc.,  on  three  sides  and  give  to  the  observer 
feet  view  over  a  greater  range  than  has  heretofore  been  attain} 

Drawings  of  the  tower  are  now  on  file  in  your  oflice. 

Accompanying  this  report  is  a  photograph  showing  tower  and) 
light  complete,  also  a  photograph  showing  the  locomotive  ai 
10-inch  B.  L.  rifles  mounted  on  cars  as  received  from  the  gun 
Watervliet  Arsenal. 

Very  respectftdly,  your  obedient  servant, 

Frank:  Hbatb, 
Captain  Ordnance  Department^  U.  8.  Armyy  Commai 

The  Chief  of  Obdnanoe,  IT.  S.  Army, 

Washingtony  2>.  C. 

(1894) 
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Table  I. — Rapid-fire  guna, 

old-faoed  flgares  show  that  the  roimdi  were  flred  with  two  ol\|eote.    These  rouuda  ai«  not 

counted  in  the  total  for  gun.] 


of  firing. 


n  velocities 

■sures 

breech  me- 
1 


S3 


33 


nn 

Ixed  ammn- 

losded  with 

smokeless 


6 


a  of  gun  be- 
Dstor  Haw 
Connecticut. 
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Breech-ioading  rapid-flre  rifles. 
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I' 

CO 


(4  a 

a 


73 


9  O 
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322         389 
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600 
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389 
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us  X 
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I      ? 
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.a  .a 
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.2  ®  • 

-is* 
a  *«  « 

04 


451 


Total. 


6 
2,471 


8 


451 


otal  length  of  gun,  108.86  inchee. 

ED  94 12 


f  Total  length  of  gun,  112.2  inches 
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Tablk  II. — Field  and  nege  guns. 


[Items  in  bold-faced  figures  show  that  the  rounds  w<<Te  fired  with  two  oUJects.     Th' 

counteil  in  the  total  for  gnn.] 
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Pariii, 
France. 


Itro«H*b-loadlng  riH«H,  steel. 
Watervliet  Arsenal. 
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Examination  of  Hotcbkias  ' 

system  of  field  artillery 

Exhibition  of  gun  before  the  [ 
American  Society  of  Civil  i 

Enoiineers 

Proof  of  gnn I 

Proof  of  powder J 

Teat  of—  I 

Hotchkins  fuses '      17  •••--■ •■ 

rrantfV>r.lAr»enaIfu8e8.i i      12   15 

Driggs  fuses i j     ■* i      ^^ 

Gnswold  fuses 

Brenchard   &  Gillespie 


8 


56 

6 


16* 


fuses 

Fuses  for  high    explo- 
sives   

Fixed  ammuuition 

Driggs-Scbroeder  breech 
mechanism 

Gerdom  breech  mechan- 
ism  

Seabury  breech  mechan- 


ism. 


Method  of  banding  pro- 
jectiles  

Electric  welded  ahrap- 
nel 

Frankford  Arsenal 
shrapnel 

Kaskaeoff  disappearing 
carriage 

Service  carriage 

French  quadrant 

lo  determine  jump  of  gun  . . 
To  determine   accuracy  of 

projectiles 

To    obtain    velocities    and 

pressures  

To  obtain  targets 

To  nbtam  data   for  range 

table 


15 


50 
56 


6 


10 
30 


21 

SllO^ 


24 


s 
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Waterto 

Arsem 


t 


U 

u 

> 

o 
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9 


24 


Total. 


75 


10 


56  I 


0 


22 

26 
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10 


341 


29 


34  :     37 
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Table  III.— Mortars. 

MUng  rifled  mortan.    Tbe  items  in  bold-faced  figures  show  that  the  rounds  were  fired  with 
two  objects.    These  roands  are  not  counted  in  the  total  for  gun.] 


Object  of  flring. 


n  of  mortAT  before— 

3en.  N.  A.  Miles,  U.  S.  Army 

ican  Society  of  Civil  Engineers i 

of  Ordnance  U.  S.  Army 

ibrmation  of  Lieut.  W.  P.  Dnvall,  Fifth 
f,  U.  S.  Army 


eA  gas  check  cups  and  steel  split  rings 
;-retum  moirtar  carriages 


aprlng;^  for  spring-return  carriages. 
»jd  fofl^ee. 


ford  Areenal  fusee  . . 
for  high  explosives. 
oaite 


klsa  base  percussion  fuses 

BT-SterUng  12-inch  deck-pieroing  steel 
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l»>HoitKer  12-inch  decx-pierctng  steel 
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lata  lor  range  table  — 

relocitiea  and  pressures 


I. 
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cast  iron, 
Builders 

Iron 
Foundry. 


22 


3 


12-inch 
steel,  Wa- 

tervliet 
Arsenal. 


1 
2 
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48 


4 


15 
2 

ll 

«! 

33 


25 
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I 


12.2-inoh 

cast  iron, 

South 

Boston 

Foundry. 


19 

86s 
87 

2 

7 


Total. 


83 
13 

136 


1 
2 
1 

1 
142 

10 
140 

37 
2 

29 
6 
5 
8 

15 
2 

1 

8 

116 

31 
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Table  iy,—Seaooa$t  gunt, 

[itema  in  bold>faoed  fifares  show  that  the  ronnds  were  fired  with  two  objects. 

counted  in  the  total  for  gan.] 


These  rom 


Object  of  firing. 

u 

a 

u 

i 

• 

Mazsle- 

loading 

rifles. 

Breech-loadini;  riflea,  steel. 

a 
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£ 

Cast  iron  8inch  converted, 
West  Point  Foundry. 

8-inch    type,    Watervliet 
Arsenal. 

S-inch  service,  West  Point 
Foundry. 

Watorvliet  Arsenal 

• 

1 

s 

.a 
a 

00 

P 
o 

10-inch  type. 
10. inch  service. 
12-liich  type. 

Exhibition  of  gun  before— 
MiM-  Gen.  N.  A.  Miles.  U.  8. 
Army 

1 
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L  i 
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1 
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1    _       1 
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87 
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30 

30 
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14 
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steel  split  rings 
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• 

A1t4'red  15iiteh  carriage t« 
receive  8-inch  B.  L.  rifie,  | 
steel , 

1 

i 

Buflington-Croaior    8-inch 
disappearing  carriage 

05 

SI 
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1 

Gordon  10-inch  disapi>ear- 
ins  carriaire,  No.  1 

I 
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\  'n 

Gordon  10-iuch  disappear- 
inir  oarriace.  No.  12 .•. . . 
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10 

2a 

Sohneider-Creusot  12-inch 
carriage 
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Grummwerk  12-iuch  mini- 
mum i>ort  carriace 

• 

Gun-lift  batterv 

1 

5   H 

Carpenter     12-iuch     steel 
armor-piercinir  shot 

(tks 
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8-inch     steel     armor- 
piercing  shot 

10 

7 

10-inch     steel    armor- 
Diercins  shot 
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•  •  *  •  - 

12inch     steel    armor- 
piercinir  shot 

i 

Accuracy  ot  min 

■ 
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1 

( 

Clark's  explooer 

5 

Fuses  for  nigh  exploHives  . 
French  smokeloHS  powder. . 
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1 

To  obtain  velocities  and  pres- 
sures   

4 
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Total , 
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SUMMAET  OF  TESTS  OF  SMOKELESS  POWDERS. 


Sandy  Hook  Pboving  Ground, 
(P.  0.  Box  1449)  New  Tarky  A\  T.,  tieptemher  18^  1894. 

IB:  In  accordance  with  yoxir  instmctions  of  September  1, 1  have  the 
or  to  snbmit  a  summary  of  tests  of  smokeless  powers  made  at  this 
t  during  the  fiscal  year  ended  June  30, 1894. 

he  report  from  this  office  dated  August  31,  1893,  and  forming 
lendix  30  of  your  annual  report  for  1893,  contains  a  full  and  complete 
\Tt  of  tests  made  up  to  August  18, 1893.  Since  that  date,  with  the 
^tion  of  two  rounds  fired  from  the  8-inch  rifle  with  German  smoke- 
powder,  the  tests  have  been  confined  exclusively  to  samples  fur- 
ed  by  the  Leonard  Smokeless  Powder  Company,  the  object  being 
3serre  the  effect  of  changes  in  the  proportions  of  the  ingredients 
tlie  size  and  form  of  the  grains, 
le  results  may  be  tabulated  as  follows: 

S-inch  Brown  negmenial  wire-wound  gun. 
[Kind  of  powder,  Leonard's  smokeless.] 


er  of  1 

IIBd».l 

Charge. 
I*cund*. 

Projec- 
tile. 

Mnxsle 
Telocity. 

Pressure. 

Kemarks. 

i 

Poundi. 

t 

'Pounds. 

t 

Less  than 

■ 

1 

13 

62 

2,210 

18,000 
Less  tbnn 

Original  I.«eonard  formula. 

24 

«li'« 

2,115 

40,000 

1  4 

15 

61 

2,061 

19,680 

. 

1  1 

25 

61 

2,791 

40,060 

15 

61 

1,957 

17,168 

N.    C.   Ruby.    Red   powder;    rods  40 

25 

60,-, 

2,663 

34,707 

inches  long,  0.75  inch  diameter. 

30 

60,-, 

3.128 

53,500 

30 

45 

3, 024 

40,170 

J5 

61A 

1,568 

14,024 

C.  A.  containing  an  excess  of  gun  cot- 
ton. 
C.  6  experimental  riflo  powder. 

l?Ji 

S^T' 

2.071 

21,865 

25 
30 
32 
32 

02 

62 

61 

2.482 
2,893 
3.110 
2,977 

28,954 
49.  795 
52,934 
48,832 

C.   A.    containing  an  excess  of  gun 
>     cotton.     Ruby.      Rods     40     inches 
long.  0.75  inch' diameter. 

• 

f 

32 

61 

2,541 

20,839 

Ruby  C  ^.  experimental    formula  No. 
8,  containing  linseed  oil. 

*     i 

25 

61 

1,816 

28,000 

Ruby  C  t . 

30 

61 

2,711 

35,478 

>  Ruby   C.     Natural     c^lor.     Rods    42 

>  inches  long,  0.75  inch  diameter. 

30 

61 

3.235 

65. 313 

Less  than 

\ 

15 
30 
34 

:i* 

2,262 
2,701 
3,015 

14,000 
35,200 
48,  111 

Ruby  X  7,  experimental,  with  reduced 
amount  of  linseed  oU. 

'I 

36 

62 

3,130 

56,043 

i 

\%\ 
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S»£'inch  B.  L.  rifle  (Driggt-  Schroeder), 


Num- 
ber of 
rounds. 

Charge. 

'ir- 

ICuzzle 
velocity 

Preetinre. 

Pounds. 

Pounds. 
13W 

i 

13A 

1,274 
1,432 
1,500 
1,830 
1,780 
1,937 

Pounds. 
10,500 
14,875 
15.000 
18, 250 
20,830 
24,400 

Remarks. 


[Bxperim«intal  powder.  No.  8.    N 
color;  /g  inch  diameter,  tubular 


6'pounder  Driggg-Sckroeder  rapid-fire  gun. 


Less  than  \ 

1 

ti 

6 

1,310 

9,000 

1 

6 

1,602 

11, 321 

Lees  than 

1 

I 

6 

2,019 

18,000 
Less  than 

I 

lA 

6 

2,243 

24.000 

.  1 

lA 

6 

2,491 

29,200 

1 

lA 

6 

2,575 

33,250 

1 

lA 

6 

2, 575 

33,492   J 

Natural  color,  cjlindrical,  10.25  1 
'    long.  0.36  inch  'diameter. 


It  is  believed  that  this  company  is  endeavoring  to  respond 
demand  for  a  smokeless  powder  with  a  reduced  proiiortiou  o 
glycerin.  The  ballistic  qualities  of  this  powder  have  maintaii 
high  standard  acquired  during  the  preceding  year. 

GEBMA^   SMOKELESS. 

In  continuation  of  the  experiments  to  test  the  effect  on  this 
of  long  storage,  two  rounds  were  tired  from  the  8-inch  rifle,  as  1 

S-inoh  B,  L.  riflef  steel,  model  1888,  WaiervUet  Arsenal. 
[Kind  of  powder,  G«rman  smokeless.] 


Num- 
ber of 
rounds. 

Charge. 

Projec- 
tile. 

Muzzle 
velocity. 

* 

Pressure. 

Komarks. 

> 

1 

1 
1 

Pounds. 
45 
46 

Pounds. 
300 
302i'^ 

1.965 
2.018 

Pounds. 
30,945 
31, 770 

Rifle  No.  9. 
KideNo.U. 

The  results  compared  with  those  noted  on  page  397  of  your  re] 
1893  indicate  that  this  powder  when  stored  in  hermetically  seale 
can  be  kept  for  a  period  of  two  years  and  ten  months  without  n 
deterioration. 

Samples  smokeless  powders  have  recently  been  received  fr 
Walsrode  Smokeless  Powder  Company,  of  New  York,  lor  field 
and  from  the  Vereinigte  Koeln-Rottweiler  Pulver-fabriken,  of  C 
Germany,  for  8-inch  and  12-inch  B.  L.  rifles. 
These  powders  have  not  at  this  date  been  tested. 
Very  respectfully,  your  obedient  servant, 

Frank  Heath 
Captain,  Ordnance  Department^   U.  S.  Army,  Comnian 

The  Chief  of  Ordnance,  U.  S.  Army, 

WashingtoUj  D.  0. 
(2323) 
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kport  of  firii^gs  made  with  woodbridge  10- inch  b,  l.  rifle, 

wire  wound, 

Sandy  Hook  Proving  Ground, 
(P.  0.  Box  1449)  New  York,  N.  Y.,  May  10^  1894. 

Sir:  I  have  tbe  honor  to  submit  the  following  report  with  reference 
0  tbe  firmgs  made  up  to  date  with  the  10-inch  B.  L.  rifle,  Woodbridge, 
rire  wound,  steel.     These  firings  have  in  all  cases  been  made  for  the 

Krpose  of  testing  samples  of  powder  furnished  by  the  Messrs. 
1  Pont  for  this  gun  under  their  contracts  with  the  Department.  The 
iKt  teAt  was  madeon  the  15th  September,  1893,B.ndothershavebeen  con- 
Imiied  from  time  to  time  as  the  samples  were  received.  From  the  begin- 
feingdifficalties  were  encountered,  due  tothepeculiar  action  of  the  breech- 
Mock,  wbicli  required  the  efforts  of  three  men  to  pull  it  out  and  push  it  back 
again  into  position;  also  to  the  fact  that  the  chamber  and  rifling  were 
Bot  connected  by  a  proper  forcing  cone,  and  as  a  result,  in  ramming, 
e  shot  tended  to  wedge  in  the  bore,  and  the  labor  of  loading  was 
ereby  g^reatly  increased.  It  should  be  noted,  however,  that  in  every 
tance  the  greatest  care  was  taken  to  insure  the  proper  seating  of  the 
ot  before  the  gun  was  fired.  The  difficulty  was  to  some  extent  over- 
ime  alter  the  sixteenth  round  by  the  use  of  a  loading  tray  sufficiently 
ng  (76  inches)  to  extend  to  the  forward  end  of  the  powder  chamber. 
e  weight  of  this  tray  was  84.5  pounds. 
On  the  24th  April,  1894,  after  the  twenty -third  round,  while  opening 
the  breechblock  preparatory  to  another  round,  a  small  quantity  of  what 
appeared  to  be  liquid  residue  was  discovered  oozing  from  the  breech 
end  of  a  joint  between  two  segments.  The  residue  was  ejected  explo- 
sively, being  thrown  about  2  feet  to  the  rear  of  the  breech,  thus  indi- 
jcating  considerable  pressure.  The  gun  was  cleaned  out  and  the  condi- 
ition  of  the  bore  found  to  be  as  follows :  A  crack  in  the  tube  just  to  right 
oi  lowest  element  begins  3  feet  4  inches  from  breech  and  extends  for- 
•ward  nearly  4  feet  6  inches  in  a  straight  line,  then  turns  obliquely  to  the 
aright,  crosses  one  land  and  part  of  adjacent  groove,  then  separates  into 
two  irregular  ring  cracks,  one  to  the  right  and  the  other  to  the  left,  the 
former  crossing  four  grooves  and  three  lands  and  the  latter  four  lands 
'and  three  grooves.  This  crack  is  about  i^^j-inch  wide  at  widest  part.  A 
second  crack  just  to  left  of  upper  element  begins  3  feet  3  inches  from 
lyreech  and  extends  forward  in  a  straight  line  4  feet  1)  inches,  when  it 
tom8  to  right,  forming  a  ring  crack  crossing  five  grooves  and  five  lands. 
This  crack  is  about  the  same  width  as  the  first.  A  third  crack,  about 
halfway  between  right  and  lower  element,  begins  about  23  inches  from 
breech  and  extends  forward  about  18  inches.  This  is  a  very  fine  crack. 
A  fourth  crack,  very  fine,  just  to  left  of  lower  element,  begins  3  feet  6 
inches  from  breech  and  extends  straight  forward  2  feet  4  inches.    A 
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fifth  crack,  fine,  just  to  right  of  upper  element,  begins  3  feet  8 
from  breech  and  extends  forward  2  feet  6  inches.  The  principal 
are  the  first  and  second.  They  both  extend  into  the  rifiiug^  the 
19  inches,  the  latter  14^  inches.  The  land  which  the  first  crosc 
before  separating  appears  to  be  torn  away  from  the  surface  of  tli 
so  that  it  is  seen  projecting  upward  as  viewed  from  the  breech 
worthy  of  note  that  each  crack  api)ears  to  lie  in  the  plane  of  tli 
tion  of  two  adjacent  staves. 

Impressions  have  been  carefully  made  of  the  bore  and  chamb< 
cieut  to  determine  the  form  and  i>osition  of  the  cracks  above 
These  impressions  also  indicate  that  cracks  not  observed  by  i 
exist  at  the  roots  of  the  sharp  angles  which  separate  the  Ian 
grooves,  respectively. 

An  analysis  of  the  pressures  to  which  this  gun  has  been  su 
shows  that  of  the.23  rounds  fired  1  round  was  with  a  pressure  of 
pounds;  1  round  with  a  pressure  of  29,200  x)ounds;  3  rounds  wit 
sures  between  30,000  and  35,000  pounds;  10  rounds  with  pr 
between  35,000  and  40,000  pounds;  6  rounds  with  pressures  h 
40,000  and  46,000  pounds ;  1  round  was  with  a  pressure  of  47,167  p 
1  round  was  with  a  pressure  of  47,930  pounds. 
Very  respectfully,  your  6bedien%  servant, 

Frank  Heath 
Captain^  Ordnance  Department^  U,  S.  Army,  Comman 

The  Chief  op  Ordnance,  U.  S.  Army, 

Washin^toUy  J).  C, 
(1964-E-.'94) 
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Record  of  firing  iritk  lit-inch  li.  L,  rifle,  Woodhridge  wire  teonn 

{Objcrt 


Dat«. 


No. 

of 

Are. 


Sept.  15 


Sept.  15 


Sept.  15 


Oct  26 


3 


Powder. 


Kind.  'Weight. 


Projectile. 


No.  of 
i  prisms. 


Kind.  iWeight. 


Travel  of 

shot  in 

bore. 


Sept.  15  I    4 


I 

O 

I 

8 


d 


Oct.    13 


Oct.    W  I    6 


Oct.    14 


8 


> 


d  «  < 
>  a 

U 

.a  ... 

0 


Lbt.Oz. 
168      0 


115 
116 


200      0 


235      0 


230      0 


0 
0 


280      0 


125 
125 


0 
0 


250 

'130 
130 


0 


1.772  , 

m     ' 
I 


2,111 

t 


2.487 

7 


2,432 

7 


260      0 

"135      0 
136    13 


271     13 


1,239 
1,231 


1,345 
1,839 


1,399 
1,393 


1,452 
1,466 


•2 

d 

.a 
t 


IA>$.  Oz. 
570      0 


o 
O 


hli) 


CO 


f  1 

To 


hi 

o 
O 


.S68 


566 


245.682 


570      <) 


56K      0 


566      0 


568 


Elevation 

or  depres- 

diofi. 


Elevation, 


InMtm- 

m«ntal  |  1 

velocity,  •  pt 

250  feet      i 

from 

ninssle. 


I'eet. 


V,     S      1.559 
•^'    >       1,572 


245.682 


I 


245.807 


1.743 
1,745 


I  \: 


1,943 
955 


245. 807 


37|{ 


1.912  !    1 

1.919 :  1 


245. 682 


245.682 


245.682 


245.682 


Deprettion. 
15 


1754.4ft 


{ 


1,750 
1.770 


15 


Elevation. 
6 


1,947 
1,941 

1,951 

1.95S 

175-»-»p 

2,073 
2,077 


N 


* 
th 

th 
I 


*  Probable  prcsaun*. 
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mdy  Hook  Proving  Grounds  September  I'l  to  Xovembei'  .>', 
of  powd«r.] 


189P 


). 


t  Coan  - 
A.;    ter 
j  recoil. 


k.  FLln. 

10     5    10 


Wind.  I 
strcDLKth 
aud  di- 
rection. I 


Special  remarks  about  ea<;h  fire,  such 
as  effect  on  piece,  action  of  breech 
mechanism,  consamptiou  of  i>ovr- 
der,  sound  of  projectile  in  flight, 
scattering  of  fruginents,  etc. 


5     11 


oo 


No.  4  stamped  im  batte  of  Hhell.  Cop- 
per cylinders  of  18,000  pounds  initial 
compression  and  tables  of  1890. 


No.  1 2  stam])ed  on  base  of  shell.  Cop- 
pur  cylimtersof  28,000  pounds  initial 
compression  and  tables  of  1890. 


cz 


2      ^ 

S      ' 


n 


I    G      0 


No.  273  stamped  nn  base  of  s  hell .  Cop- 
percylindersot  32,000 pounds  initial 
compression  and  tables  of  1800. 


O 


6       2 


n 


No.  G  stamped  on  bnso  of  shell.  First 
primer  failed  to  ignite  (^h argo.  Gun 
bung  tire  on  second  ]>rimer.  Cop- 
])er  cylinders  of  32,000  pounds  ini- 
tial c>ompression  and  tables  of  1890. 
The  pressure  in  this  round  would 
indicate  that  the  pressure  of  43,400 
pounds  in  the  third  round  is  about 
rif:ht.  Pintle  tongue  is  up  in  front 
i  inch. 

Console  flew  open  and  closed  again  at 
d  ittcharge.  Copiior  cylinders  of  28,  • 
000  tmunds  initial  compression  and 

tables  of  1890. 

• 

Copper  cylinders  of  32,000  pounds 
initial  compression  and  tables  of 
1892. 

'  Gun  hung  Are.    Copi»er  cylinders  of 
I      32.000  pounds  initial  compression 
and  tables  of  1892. 

I  Battering  ram  used  to  force  shot  home. 

I  Copper  cylinders  of  32,000  pounds 
initial  compression  and  tables  of 
1892. 


General  remarks. 


Gun  mounted  on.lO-lnch  proof  caf 
riage. 

Obturating  friction  primers. 

Fired  into  sand  butt  No.  1. 

The  shot  were  all  gauged  before 
firing. 

French  quadrant  used. 

The  rear  gas-check  cup  was  not  cal* 
ipercd  before  firing,  but  two  strips 
of  brown  paper  could  be  inserted 
between  it  and  its  seat,  indicatiuir 
that  it  was   slightly  too  small. 
This  ideals  oonfinnea  by  the  firing, 
as  the  copper  on  the  pad  next  to 
the  rear  cup  was  forced  out  con* 
siderably  beyond  the  cup,  and  it 
is  only  a  question  of  time  until 
the  copper  will  be  cut  through. 
The    gas    was    evidently    more 
checkM  by  the  copper  than  by 
the  rear  cup.    It  requires  3  men 
to  pull  outandpush  in  the  breech- 
block.    Two   men  can  do  it  by 
making  a  great  effort.    The  latch 
has  a  tendency  to  open  when  the 
block  is  being  pulled  out,  ransing 
the  block  to  lam,  and   re<^uirlng 
that  it  be  pushed  back  again  and 
the  latch  neltl  down.    In  the  last 
three  rounds  the  tray  flew  open 
at  discharge.     The  catch  on  the 
rotating  handle  works  with  somo 
awkwardness.    The  riflin;?  in  the 
shot  chamber  not  being  cowmI,  and 
the  powder  chamber  neiug  some- 
what   larger   than    the    lOinch 
Watervliet    guns    in    diameter, 
makes  it  extremely  ditflcult  to  ram 
the  shot  to  its  seat.    The  shot  in 
moving  fnira  tlie  bott<nn  of  pow- 
der chamber  up  into  the  bore  is  so 
much  inclined  to  the  bore  that  it 
jams  on  theritilng,  and  in  the  last 
round  9  men  werei'equire<l  to  ram 
it  to  its  seat;  this  should  ordi- 
narily require  3  or  4  men.    The 
projectiles  being  rohanded  should 
nave  weighed  575  pounds,  and  no 
explanation  can  be  otfered  lor  the 
ditlere.iic'o  in  weight  unless  it  be 
the  difiereuce  in  the  scales  used. 
They   were,    however,    balanced 
properly  and  the  weights  recorded 
as  given. 

Firing  conducted  by  Lieut.  C. 
B.  Wheeler,  Ordnance  Depart- 
ment, assistant  proof  officer. 

Gun  raoantod  on  10-iuch  proof  car- 
riage. 

Obturating  friction  primers. 

Fired  to  sea. 

Velocities  and  pressurCH  taken  by 
Lieut.  C.  B.  Wheeler,  Ordnance 
Department. 

Firing  conducted  bj-  the  proof  offi- 
<'er. 

The  charge  used  was  calculated  to 
give  a  pressure  of  40,000  pounds 

{'>er  squareinch  from  data  obtained 
n  previous  flrings  with  the  same 
powder. 
Firing  conducted  by  Lieut.  C.  B. 
Svheeler,  Ordnance  Department, 
assistant  proof  officer. 
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Record  of  firing  with  10-inch  B.  L.  rifle,  Woodhridge  wire  »imi4(4 

[Object  tfl 


No. 

of 

fire. 

Powder. 

Projectile. 

Travelof 

shot  in 

bore. 

Elevation 
or  depres- 
sion. 

Instm- 

m<»ntal 

velocity, 

250  feet 

from 
mnzsle. 

Prw 

Date. 

Kind. 

Weight. 

No.  of 
priHms. 

Kind. 

Weight. 

hai 

^ 

Lb9.0z. 

Lta.Oz. 

Inehea. 

EUoation. 

I^ 

fm 

Nov.  11 

9 
10 
11 

100     0 
100      0 

1.060 
1,053 

7 

1,219 
1,212 

7 

1,270 
1,817 

7 

J 
] 

577      0 

577  0 

578  0 

1 

37 

5      1,737 

F,l 

G.I 

200      0 

1 
37  jc      1.890 

Nov.  13 

115      0 
1X5      0 

FJ 

G.J 

230      0 

37 

5     1.M2 
i      1,»7 

Nor.  13 

115      0 
125      0 

P.I 

1 

G.J 

240      0 

Nov.  13 

12 

2* 

121      0 
125      0 

1.280 
1.817 

7  1 

1 

577      0 

37 

5      1.0B4 
{      1.936 

FJ 

G,^ 

246      0 

1 

1 

• 

• 

s 

« 

i 

•g 

I 

o 

2 

m 

Not.  28 

13 

§ 

134      0 

1 

134      0  1 

1 

1,420 
1,415 

1 

578      8 

1 

245.3695 

SO 

C     2.075 
i     2.058 

F,< 
G,< 

268      0 

1 

1 

g 

.a 

1 

1 

1 
i 

1 

1 

! 
i 

J 

[ 

WOODBRIDOE  10-INCH  WIRE-WOUND   RIFLE. 
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4f  H0ok  Frimng  Ground,  September  15  to  November  28,  1893 — Coutinued. 
t  powder.] 


Conn- 

ter 
recoil. 


Wind, 
atreaeth 
and  ai- 
rection. 


SpeouJ  remarks  abont  each  fire,  suoh 
as  effect  on  piece,  action  of  breech 
mechanism,  consnmption  of  pow* 
der,  sound  of  projectile  in  flight, 
scattering  of  firagmenta,  etc. 


Copper  cylinders  of  24,000  pounds 
initial  compression  and  tables  of 
1890. 


Great  difficulty  in  seating  shot. 


In  loading,  shot  caught  at  Junction 
of  shot  and  powder  chamber  and 
could  not  be  rammed  home.  It  was 
removed;  marks  of  rifling  dis- 
tinctly visible  on  forward  portion 
of  shot.  Another  shot  loaaed  and 
the  same  difficulty.  Seated  after 
two  trials. 

The  same  difficulty  as  in  previoiin 
round  tf^  seat  projectile.  Seated 
after  two  trials. 


The  recoil  was  too  great  for  the 
strength  of  the  piHton  rod  and  re- 
sulted in  breaking  the  latter  and 
permitting  the  gun  and  top  carriage 
to  recoil  cfear  off  the  chassis .  T hey 
dropped  on  the  plank  roadway  in 
rear  of  the  gun.  breaking;;  seven 
planks,  and  the  rear  of  the  carriage 
sunk  into  the  sand  abont  2  feet, 
where  it  remains  at  this  time,  so 
that  the  damage  to  ttie  top  carriage 
can  not  be  determined  accurately. 
The  iniury  seems  to  be  slight.  The 
elevaunfl;  hand  wheels  are  bent  and 
a  part  of  one  tooth  broken  off  one 
of  tihe  pinion  wheels.  The  re<'oil 
marker  is  bent.  The  piston  rod  is 
broken  through  the  last  thread  at 
the  piston  end.  The  rod  is  3  inches 
in  diameter  and  at  the  end  was 
turned  down  to  about  2}  inches  and 
the  tliread  cut  on  the  turned  down 
portion .  The  broken  metal  is  about 
24  inches  in  diameter.  The  rear 
transom  of  the  chassis  was  struck 
by  the  top  carriage  in  recoil  and  all 
t^e  rivets  and  bolts  holding  it  to  the 
rails  and  the  angle  irons  were 
broken.  The  transom  itself  is  bent. 
The  rear  buffer  was  torn  fVom  tlie 
chassis  and  thrown  abont  45  feet  to 
the  rear.  The  gun  in  falling  struck 
the  rear  end  of  the  right  chassis  rail 
and  opened  a  crack  about  ^  inch 
between  two  rings  of  the  out«r  layer 
of  wire.  Tbo  crack  is  2215  inches 
from  the  front  end  of  the  nrst  rein- 
force. 


General  remarks. 


Qnn  mounted  on  10-lnch  proof  car- 
riage. 

Two  quarts  of  oil  added  to  cylinder, 
filling  it. 

Obturimng  friction  primers. 

Fired  into  sand  butt  No.  1. 

Copper  cylinders  of  32,000  pounds 
initial  compression  and  tables  of 
18i>2  used  in  rounds  10,  11.  and  12. 

Velocities  and  pressures  taken  by 
Lieut.  C.  B.  Wheeler,  Ordnance 
Department. 

Firing  conducted  by  the  proof 
officer. 


Gun  mounted  on  10-inch  proof  car- 
riage. 

Obturating  friction  primer. 

Fired  into  sand  butt  No.  1. 

The  shot  was  seated  within  4  inches 
of  the  proper  place  by  a  rammer, 
and  a  battering  ram  was  then  used 
to  force  it  the  remaining  distance. 

Copper  c}'linders  of  40,000  pounds 
initial  compression  and  tables  of 
1803. 

Firing  conducted  bvFirst  Lieut.  M. 
F.  Harmon,  First  U.  S.  Artillery. 
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Heeord  of  firing  with  10-inck  B,  L,  riJU,  JToodhridge  circ< 


Date. 


No. 
ot 


Fowder. 


Prqjoctilc. 


*«*•    Kind.    Weight.!    ^^^l    j  Kind.  Weight. 


Travel  of 
'   ahot  in 
bore. 


Jan.   20     14 


Jtn.   20    15 


Jan.   20     16 


**  CO 

C  A 
fSOO 

-J!  ^  ■ 

|! 

p  tt 

o  a 


Pottn<i«. 

iir> 

115 


230 


116 
125 


241 

llfl 
130 


2.">1 


1. 214 
1.307^7 


1,226 
1.314+7 


1.277 
1,367+7 


a 

V 

>  z 


o 


Pound*.    Inehes. 
575       245. 507 


572 


245. 607 


5C; 


245. 407 


Eleva- 
tion. 


InstruDien-  '»_. 

t*l  velodty.  J2! 

263toas4    ^ 

feet  from  .     |J 

mnxzle. 


16 


16 


{ 


16 


Feet.  hn 

1.911       P.l 

1,911    r.i 


1,972     P.; 

1,976    r, 


2,  OCJO       p. 
2,032      U. 


188+ 


150 


and 

188+^511 


WOODBEIDGE  10-INCH  WIRE- WOUND   BIFLE. 
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ly)  a<  Sandy  Hook  Proving  Ground j  January  20 j  1894. 


IQ. 


Conn- 
recoil. 


;  Wind, 
streofrtb' 
and  dl-  I 
>  rectioD. 


Special  remarks  abont  each  fire, 
Biich  aa  eftect  on  piece,  action  of 
breech  mechanism,  consumption 
of  powder,  soand  of  prct)ectile  in 
flight,  scattering  of  fragments,  etc. 


Console  flew  open  at  discharge. 
Ck»pper  cylinders  of  24,000  poauds 
initial  compression  and  tables  of 
1890. 

A  battering  ram  used  to  seat  pro- 
jectile. 


RiKht  elevating  hand  wheel  broken. 
Front  clips  bending  down  consid- 
erably. 


Oeneral  remarks. 


Gnn  mounted  on  lO-inch  proof  car- 
riage. 

Obturating  ftiction  pnmers. 

yired  to  sea. 

Copper  cylinders  of  32,000  pounds  ini- 
tial compression  and  tables  of  1892. 

In  each  case  a  pinch  bar  was  used  to 
raise  base  of  pn^^ctile  to  prevent  it 
beins  Jammed  at  the  beginning  of 
the  rifling. 

The  charge  of  251  pounds  was  calcu- 
lated to  give  a  pressure  of  39,000 
Sounds  per  square  inch  from  the 
ata  obtained  by  the  previous  round. 

Firing  conducted  by  Lieut.  C.  B. 
Wheeler,  Ordnance  JDepartment.  as- 
sistant proof  officer. 
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Record  of  firing  with  lO-inch  li,  L,  rifle,  IVoodbridge  wirr-w 


Date. 


Mar.  20 


Mar.  20 


Mar.  20 


No. 

of 

Are 


17 


Mar.  20 


Mar.  20 


18 


19 


20 


21 


Powder. 


Kind. 


No.  of 
priams. 


•s 


eS 

H 


a 

o 


Lbs. 

110 
120 


« 

a 


« 
B 

CO 

a 


o 
a 


230 


120 
110 


230 


125 
120 


245 


125 
124 

249 


125 
120 


245 


1,174 
1,273 


1,281 
1,186+7 


1,333 
1,275+7 


1,333 

1,313+7 


1.3% 
1, 274  f  7 


Projectile 


Kind. 


•2 

•9 

9 


«3 


O    ! 


$ 


■J 


575 


575 


576 


575 


57.'i 


Numl>er 
stamped 
on  base. 


Travel 
of  shot 
in  bore. 


InehtM. 
245.407 


245.507 


245.007 


245.707 


245. 607 


Eleva 
tion. 


40 


40 


Inatm- 
mental  ve- 
locity^ 250 
feet  from 
muzzle. 


persoi 
lacs 

ban 


Feet. 
S         Lost. 
\         2.044 


Ptm 
D,I7 
H,4; 


40 


c       2, 002  ;  D.  aft 

\         2,015  I  H,  a 


{ 


2, 102  i    D.  43 


2,109 


lis] 
51. 


40 


2.088  I    D,5l 
2, 106       Q.  41 


4«     C  2.085       D.42 

^    \  2,102       Q,  44 
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at  ^Jtdy  H&ok  Proving  Groundf  March  20  to  April  24 y  lS9i 
powder  ) 


Good 

ler 

recoil. 


Wind. 
strenAtb 
and  di- 
rection. 


ft  In 
\     10 


T 


10 


11  • 


o 


;     o 
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Special  remarks  about 
each  fire,  sncb  as  ef- 
fect on  piece,  action 
of  breech  mechanism, 
consumption  of  pow 
der.  sound  df  project- 
ile in  flight  scattering 
of  fragments,  etc. 
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Copper  cylinders  of 
24.000  pounds  initial 
compression  and  ta- 
bles of  1890  in  Gange 
D,  and  28.000  pounffs. 
copper,  in  OnugoH. 

Copper  cylinders  of 
:rj.000  p<mnds  initial 
compression  and  ta- 
bles of  1802. 


B 
i 
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General  remarks. 


Gnn  mounted  on  10-inch  proof  carriage. 

Obturating  friction  primers. 

Fired  into  Hand  butt  No.  1. 

Copper  cylinders  of  4,000  pounds  initial  com- 
pression and  tables  of  1893  tised  in  rounds  19 
to  21,  inclusive. 
■  The  breech  block  was  rotated  with  consider- 
able ditticultv  in  closing,  probably  due  to  nuta 
on  rear  of  spindle  being  too  tight 

The  latch  for  holding  the  console  back  when  the 
breech  block  ia  out  is  extremely  inconvenient 
of  access. 

The  loading  tray,  which  the  peculiar  shape  of 
the  forward  end  of  the  chamber  in  this  gun 
makes  necessary  in  order  to  be  able  to  seat 
the  proje<;tile  properly,  is  79.825  Inches  long, 
and  It  projects  into  the  gun  70.2  inches  from 
the  base  of  the  breech. 

It  weighs  84.5  pounds  and  requires  two  men  to 
handle  it.  Moreover,  extending  as  it  does  to 
the  forward  end  of  the  powder  chamber,  it 
must  be  removed  and  a  siiot  tray  substituted 
before  inserting  the  charge,  since  all  of  the 
latter,  when  seated,  would  rest  on  the  long  tray 
and  be  drawn  out  a^in  with  it. 

Firing  conducted  by  Xieut.  M.  F.  Harmon,  First 
Arullery. 

Gun  mounted  on  10-inch  proof  carriage. 

Obturating  friction  primers. 

Fired  Into  sand  butt  No.  1. 

After  opening  the  breech  block,  and  while  the 
pressure  ganses  were  being  removed  a  slight 

'  sputttfing  noise  attracted  attention.  Anexam> 
ination  or  the  base  of  the  breech  led  to  the  dis- 
covery of  a  very  small  quantity  of  what  ap- 
peared to  be  powder  residue  ooilngfyom  the  eud 
of  a  joint  between  two  segments.  The  residue 
was  ejected  explosively  and  forced  nmall  parti- 
cles of  metal  from  the  edges  of  the  Joint.  Scrap- 
ing along  this  loint  with  a  small  blade  of  a 
pocket  knife  led  to  a  second  slight  explosion, 
the  liquid  residue  being  thrown  2  feet  or  more 
to  the  rear,  thus  indicating  considerable^pres- 
sure. 

After  the  piece  had  been  thoroughly  cleaned  a 
careful  inspection  showed  its  condition  to  boas 
follows : 

A  crack  (No.  1)  in  the  tube,  located  about  5:30 
o'clock,  begins  about  3  feet  4  inches  from  the 
base  of  the  breech,  and  extends  forward  about 
4  feet  6  inches  nearlv  in  a  straight  line;  it  then 
turns  obliquely  to  the  right,  crosses  1  land,  and 
about  the  middle  of  the  adjacent  groove  sepa- 
rates into  two  irregular  ring  cracks,  one  ex- 
tending to  the  right  and  the  other  to  the  left: 
the  former  crosses  4  grooves  and  3  lands,  ana 
is  about  4  inches  long;  thelatter  wossesi  lands 
and  3  grooves,  is  of  about  the  same  length,  and 
its  continuity  is  interrupted  once.  This  crack 
is  apparently  openedabout  ^  inch  at  its  widest 
part. 
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Record  of  firing  witk  lO-inck  H,  L,  rifie,  Woodhridge  vtrv  i 
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,  at  Saudp  Hook  Proving  Ground,  March  W  to  April  24,  i^9^— Continued. 
«  powder.] 


CSlNUI- 

reooil. 


Wind. 

strpnetb 

andai- 

recdon. 


n.In. 


Special  remark  a  about 
each  fire,  such  aH  ef- 
fect on  piece,  action 
of  breecnniecbaniam, 
consamption  of  pow- 
der, sound  of  project- 
ile in  fii|fbt,iicatteriBg 
of  fragments,  oto. 
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Copper  cylisders  o  f 
32,000  pouDdM  initial 
compreMion  and  ta- 
blea  of  1892.  Console 
flew  openatdiscbaree* 
Before  this  round  the 

Saa-oback  cup  tumc<l 
own;  rear  edge  of 
oup  0.01  inch  and 
front  edee  0.005. 
I>owel  pin  In  rocaiing 
handla  repaired. 


Copper  oy linden  of 
33,000  pounds  initial 
eompreaskm  in  Gauge 
H.  tables  of  1882.  and 
40,000  ponnds,  copper, 
and  tables  of  1888  in 
Gauge  P. 


s 


-55 


■c     I 


General  remarks. 


Another  crack  (Ko.  2)  in  the  tnbe,  located  about 
11  o'clock,  begins  about  3  feet  3  inches  from  the 
base  of  the  breech  and  extends  forward  nearly 
in  a  straight  line  for  about  4  feet  9  inches.  At 
the  point  thus  detennine<l  it  turns  at  a  right 
ao^le  to  the  right,  terminating  in  a  ring  crack, 
w h ich  crosses  5'grooTos  and  5  lands .  T his  crack 
is  opened  t«  about  the  same  extent  as  No.  1. 

What  appears  to  be  a  very  tine  crack  (No.  3), 
looateu  about  4: 30  o'olock.ucugins  about  1^  inches 
from  the  base  of  the  breech  and  extends  for- 
ward about  18  inches. 

Another  line  crack  (No.  4).  located  about  6:10 
o'clock,  begins  about  3  feet  0  inches  flnom  the 
base  of  the  breech  and  extends  forward  nearly 
in  a  straight  line  for  about  2  feet  4  inches. 

Still  another  tlnvcraok  (No.  5),  opened  a  little  more 
than  No.  4,  located  about  12 :i5  o'clock,  begins 
about  3  feet  8  inchea  fh>m  the  base  of  the  breech 
and  extends  forward  about  2^  feet.  The  forego- 
ing cracks  were  located  and  measured  by  means 
ofa  pointed  iron  rod  tamed  off  at  a  right  angle 
for  at)out  4  inches  at  its  forward  end  and  used 
in  the  gun.  The  impressions  show  in  addition  a 
short  crack  l|inchesiong,  located  in  the  vicinity 
of  10  o'clock,  and  just  at  the  beginning  of  the 
slope  of  the  powder  chamber. 

These  cracks  seem  to  be  almost  exactly  in  junc- 
tion planes  of  staves.  Tliis  is  especially  true 
of  Nos.  1  and  2.  Owing  to  the  uniformity  in 
the  width  and  direction  of  the  cracks  it  is  aiffl- 
cult  to  match  the  impressions  so  as  to  measure 
the  lengths  of  the  former  on  the  latter.  No.  1 
extends  19  inches  and  No.  2  extends  144  inches 
into  the  rilling.  The  land  which  No.  1  crosses 
just  after  turning  to  the  right  and  before  sepa- 
rating appears  to  be  torn  away  f^om  the  sur- 
face of  the  bore  on  the  mnasle  side  of  the  crack ; 
it  projects  from  the  general  surface  of  the  bore 
enough  to  show  auite  a  portion  of  the  fractured 
surface  in  elevation  as  viewed  from  the  breech. 

The  impressions  of  the  sharp  angles  formed  by 
the  junctions  of  the  grooves  with  the  driving 
edges  of  the  lands  present  a  uniformly  hairy, 
appearance,  as  thougn  the  rubber  had  been  forced 
into  very  fine  cracks  <ind  bad  torn  when  the 
forms  were  removed,  a  portion  remaining  in 
each  crack.  Cracks  Nos.  1  and  2  follow  two  of 
these  junctions  from  the  beginning  of  the 
rifling,  the  fonner  for  1 1|  inches,  the  latter  for 
144  inches.  Those  portions  of  the  impressions 
of  these  cracks  witnin  the  rifling  present  the 
samehairv  appearance  shown  by  the  other  junc- 
tions, and  are  apparently  no  wider.  The  mfer- 
enc?  is  th^it  there  are  cracks  at  the  other  junc- 
tions also,  but  this  can  not  be  verified  from  the 
exterior  of  the  gun  with  the  means  at  hand. 

The  gun  shows  little  or  no  erosion  in  any  part. 

Firing  conducted  by  Lieut  M.  F.  Harmon,  First 
Artillerj'. 
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Star  gauging  of  lO-inch  B.  L,  rifle,  fVoodbridge  mre-wound  (steel),  Sandy  E 

Ground. 

LANDS. 
[9.99845-inch  ring  and  10-inch  poinU.] 


From 
muzzle. 

Before 

firing, 

Aug  14, 

1893. 

After 

firing  23 

rounds. 

May  3. 

1804. 

Increase. 

From 
muzzle. 

Before 

firing. 

Aug.  14, 

im. 

Alter 
firing  23 
rounds, 
Mar  3. 

1894. 

Increa 

Inchet. 

Ineket. 

Inehe$. 

hieh. 

Inehe*. 

Inches. 

Inches. 

Juek 

1 

10  0015 

10.0010 

—.0005 

170 

10.0065 

10.0105 

.00 

5 

10.0055 

10.0050 

—.0005 

175 

10.0070 

10.0130 

.00 

-  10 

10.0065 

10.0055 

—.0010 

180 

10.0070 

10. 0130 

.00 

15 

10.0070 

lo.oaw 

—.0015 

182 

10.0070 

10.0130 

.w 

20 

10. 0075 

10.0055 

-.0020 

184 

10.0065 

10. 0130 

.0Q< 

25 

10.0065 

10.0055 

—.0010 

186 

10.0065 

10.0135 

.Wi 

30 

10.0060 

]0.oaso 

.0010 

188 

10.0065 

iaoi35 

.m 

35 

10.0055 

10.0055 

.0000 

190 

10.0065 

10. 0145 

.008 

40 

10.0060 

10.0055 

—.0005 

102 

10.0065 

10. 0145 

.0081 

45 

10.0055 

io.oa'>5 

.0000 

194 

10.0066 

10. 0145 

.ooa 

60 

10.0055 

10.0065 

.0000 

196 

10.0065 

10.0146 

.00% 

55 

10  0050 

10.0030 

.0000 

198 

10.0065 

10.0140 

.wn 

60 

10  0060 

10.0055 

.0006 

200 

10.0070 

10.0135 

.oo« 

65 

10  0045 

10.0055 

.0010 

202 

10.0065 

10.0135 

.0071 

70 

10.0045 

10  0050 

.0005 

204 

10.0070 

10. 0135 

.00« 

76 

10.0050 

10.0045 

—.0005 

206 

10.0066 

10.0145 

.w» 

80 

10.0045 

10.0045 

.0000 

208 

10.0065 

10.0150 

.0085 

85 

10.0045 

10.0045 

.0000 

210 

10.0065 

10. 0156 

.0080 

00 

10.0045 

10.0045 

.0000 

212 

10.0060 

10. 0160 

.0108 

95 

10.0040 

10.0045 

.0005 

214 

10.0066 

10.0160 

.0085 

100 

10.0040 

10.0045 

.0005 

216 

10.0065 

10.0166 

.0100 

105 

10.0045^ 

10.0035 

—.0010 

218 

10.0060 

10.0180 

.01» 

110 

10.0045 

10.0050 

.0005 

220 

10.0060 

10. 0190 

.0130 

115 

10.0045 

10.0055 

.0010 

222 

10.0055 

10.0185 

.0130 

120 

10.0045 

10.0050 

.0005 

224 

10.0060 

10.0190 

.oiaq 

125 

10.0045 

10. 0055 

.0010 

226 

10.0055 

10.0206 

.OlM 

130 

10.0065 

10.0055 

.0000 

228 

10.0055 

10.0210 

.0159 

135 

10.0055 

10.0055 

.0000 

230 

10.0060 

10.0220 

.016 

140 

10. 0055 

10.0065 

.0010 

232 

10.0060 

10.0246 

.018 

145 

10. 0055 

10. 0065 

.0010 

234 

10.0056 

10.0270 

.021 

150 

10.0055 

10.0065 

.0010 

236 

10.0055 

10. 0310 

.085 

155 

10.0060 

10. 0075 

.0015 

238 

10.0056 

10.0345 

.021 

160 

10.0065 

10.0085 

.0020 

240 

10.0060 

10.0370 

.031 

165 

10.0065 

10.0095 

.0030 

241 

10.0060 

10.0380 

.03S 

[9.5inoh  points,  with  0.2in<;h  washers,  and  set  with  9.9984Jlinch  ring,  taken  with  one  of 
that  portion  of  one  of  the  lands  which  lies  between  the  two  forks  of  the  crack  designi 
There  is  a  sort  of  a  splinter  here  which  is  bent  up  toward  the  asda  of  tJie  bore,  the 
toward  the  rear.] 


From 
muzzle. 

Aftor  23 

rounds, 

May  3. 1894. 

From 
muzzle. 

After  23 

rounds. 

May  3, 1894. 

Inches. 
224 
226 
227 
228 

Inches. 

10.0205 

10. 0215 

9.9905 

9.9835 

IncKea. 
229 
230 
231 

Inchet. 
9.9765 
9.9705 
9.9696 
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GROOVES. 
[9.90845inch  ring  and  10-inoh  points.] 


From 
muszle. 

Before 

firing. 

Aug.14, 

isis. 

After 

firing  23 

rounds. 

Mays, 

1894. 

Increase. 

From 
muzzle. 

Before 

firing. 

Aug.  14, 

1893. 

After 
firing  23 
rounds. 
May  3, 

1894. 

1 
Increase. 

In^duM. 

Inehet. 

Jneh$i. 

Ineh. 

Inehe*. 

Inehet. 

Ineheg. 

Inch, 

1 

10. 1615 

10.1600 

—.0015 

175 

10.1635 

10. 1645 

.0010 

5 

10.1640 

10. 1640 

.0000 

180 

10.1635 

10. 1635 

.0000 

^* 

10.1625 

10.1635 

.0010 

182 

10.1635 

10.1635 

.0000 

\            15 

10.1635 

10.1635 

.0000 

184 

10.1635 

10.1660 

.0015 

20 

10. 1635 

10. 1630 

—.0005 

186 

10. 1635 

10. 1645 

.0010 

25 

10.1635 

10. 1635 

.0000 

188 

10. 1640 

10.1650 

.0010 

\          ^ 

10.1635 

10.1625 

—.0010 

100 

10.1645 

10. 1650 

.0005 

\          » 

10.1635 

10.1625 

—.0010 

192 

10. 1645 

10.1660 

.0015 

40 

10. 1640 

10.1635 

—.0005 

194 

10.1645 

10.1655 

.0010 

45 

10.1640 

10.1640 

.0000 

196 

10.1650 

10.1650 

.0000 

50 

10.1640 

10.1640 

.0000 

198 

10. 1645 

10. 1645 

.0000 

55 

10. 1640 

10.1635 

—.0005 

200 

i0.i660 

10. 1640 

—.0020 

eo 

10.1645 

10.1640 

—.0005 

202 

10. 1655 

10. 1640 

—.0015 

85 

10. 1640 

10. 1645 

.0005 

204 

10. 1665 

10. 1640 

— .  0025 

70 

10.1640 

10. 1640 

.0000  1 

206 

10.1655 

lU.1640 

—  0015 

75 

10.1635 

10.1635 

.0000 

208 

10.1665 

10. 1640 

—.0025 

80 

10. 1635 

10. 1630 

—.0005 

210 

10.1665 

10.1640 

—.0025 

85 

10.1640 

10.1635 

—.0005 

212 

10.1665 

10.1635 

-.0030 

90 

10.1645 

10.1630 

—.0015 

214 

10.1665 

10. 1040 

-.0025 

95 

10. 1640 

10.1625 

-.0015 

216 

10.1660 

10. 1645 

—.0015 

100 

10. 1640 

10. 1620 

—.0020 

218 

10.1660 

10. 1635 

—.0025 

105 

10.1640 

10. 1625 

—.0015 

220 

10.1660 

10. 1645 

-.0015 

no 

10. 1635 

10. 1635 

.0000 

222 

10.1660 

10.1650 

—.0010 

115 

10.1640 

10. 1630 

—.0010 

224 

10. 1655 

10.1660 

.0005 

120 

10.1635 

10.1625 

—.0010 

226 

10. 1670 

10. 1680 

.0010 

125 

10.1635 

10.1635 

.0000 

228 

10.1660 

10.1690 

.0030 

/        130 

10.1635 

10. 1625 

— . 0010 

230 

16.1660 

10.1705 

.0045 

135 

10.1635 

10. 1620 

—.0015 

232 

10.1660 

10. 1705 

.0045 

140 

10.1635 

10.1625 

—.0010 ; 

234 

10. 1660 

10. 1705 

.0045 

/         ^*^ 

10. 1635 

10.1630 

—.0005  ! 

236 

10. 1660 

10. 1730 

.0070 

/          150 

10.1635 

10.1630 

—.0005 

238 

10. 165.'> 

10. 1750 

.0095 

155 

10. 1635 

10.1630 

—.0005 

240 

10.1655 

10. 1745 

.0090 

160 

10. 1635 

10.1625 

—.0010 

£41 

10.1655 

10. 1730 

.0075 

/          165 

10.1635 

10.1625 

—.0010 

242 

10. 1655 

10. 1735 

.0080 

170 

10.1635 

10.1635 

.0000 

te  piece  had  been  thoroughly  cleaned  a  careful  inspection  showed  its  condition  to  be  as  foi- 
rack  (^o.  1)  in  the  tube,  located  about  5:30  o'clock,  begins  about  3  feet  4  inches  from  the  bnse 
lecb  and  extends  forward  about  4  feet  6  inches,  nearly  in  a  straight  line;  it  then  turns 
to  the  right,  crosses  1  land,  and  about  the  middle  of' the  adjacent  groove  separates  into 
Jar  ring  cracks,  one  extending  to  the  right  and  the  other  to  the  left;  the  former  crosses  4 
■d  3  lands, and  is  about  4  inches  long:   the  latter  crosses  4  lands  and  3  grooves,  is  of 

Mune  length,  and  its  continuity  i»  inU^rruptcd  once.  This  crack  is  apparently  opened 
ich  at  its  widest  part  Another  crack  (No.  2)  in  the  tube,  located  about  11  o'clock,  begins 
it  3  inches  from  the  base  of  the  breech  and  extends  *forward  nearly  in  a  Htraight  line  for 
et  9  inches.  At  the  fioint  fhus  determined  it  turns  at  a  right  angle  to  the  right,  terminating 
crack,  which  crosses  5  grooves  and  5  lands.  This  crack  is  opened  to  about  the  same 
yio.  1.  What  appears  to  be  a  very  fine  crack  (No.  3),  locate<l  about  4 :  30  o'clock,  begins  about 
roan  the  base  of  the  breech,  and  extends  forward  about  18  inches.  Another  tine  crack  (No.  4), 
Hit  6:  lU  o'clock,  begins  about  3  feet  6  inches  from  the  base  of  the  breech  and  extends  for- 
ly  in  a  straight  line  for  about  2  feet  4  inches.    Still  another  fine  craok  (No.  5),  opened  a 

than  No.  4,  located  about  12  15  o'clock,  begins  about  3  feet  8  inches  from  the  base  of  the 
[  extends  forward  about  2^  feet.  The  foregoing  cracks  were  located  and  measured  by  means 
sd  iron  rod,  turned  off  at  a  right  angle  for  about  4  inches  at  its  forward  end,  and  used  in  the 
fanpreasions  show,  in  addition,  a  short  crock,  1}  inches  long,  located  in  the  vicinity  of  lOo'clock, 
it  the  beginning  of  th'^  slope  of  the  powder  chamber.  These  cracks  seem' to  be  almost 
tfae  janoiton  plsAies  of  staves.  This  is  especially  true  of  Nos.  1  and  2.  Owing  to  the  uni- 
the  width  and  direction  of  the  cnicks,  it  is  difficult  tu  mutch  the  impressions  so  as  to  meas- 
igths  of  the  former  on  the  latter. 

ends  19  inches  and  No.  2.extencls  14^  inches  into  the  rifling.  The  land  which  No.  1  crosses 
coming  to  the  right,  and  before  Bejiarating,  appears>to*be  torn  away  from  the  segments  on 

•  side  of  the  crack ;  it  projects  from  the  general. surface  of  the  bore  enough  to  show  quite  a 
the  fractured  surface  in  elevation  as  viewed  from  the  breech. 

PBsaions  of  the  sharp  angles  formed  by  the  junctions  of  the  grooves  with  the  driving  edges 
!s  present  a  uniformly  hairy  appearance,  as  though  the  rubber  had  been  forced  into  very 
and  had  torn  when  the  forms  were  removed,  a  portion  remaining- In  eacli  crack.  Cracks 
2  follow  two  of  these  junctions  from  the  beginning  of  the  rifling,  the  former  for  11|  inches. 
tr  14^  inches.  Those  portions  of  the  impressionp  of  these  cracks  within  the  rifling  present 
lirv  appearance  shown  by  the  other  junctions,  and  are  apparently  no  wider.  The  inference 
e  are  cracks  at  the  other  junctions  also,  but  this  can  not  be  veritfed  from  the  exterior  of  the 
te  means  at  hand.    The  gun  shows  little  or  no  erosion  in  any  part.    (Extract  fk'om  firing 

•  23  roonda.  April  24, 1894.) 
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CHAMBER,  VERTICAL. 
[12.4-lnoh  ring  and  poiate.] 


From 
breech. 

Before 

firing, 

Aug.  14, 

1^. 

After  fir- 
ing 23 
rounds. 

Increaae. 

1 

1    From 
1  breech. 

1 

1 

Before 

firing. 

Aug.  14. 

iSa. 

Inches. 

Afber  fir- 
ing 23 

rounds. 
Mav3. 

18M. 

InCTMMi 

i 

Inekei. 

liMJke*. 

Inch€$. 

Inch. 

;  Inches. 

Inches. 

XA^M. 

19 

12.5046 

12.6850 

.0205 

46 

12.6000 

12.5060 

.0050 

-20 

12.5000 

12.6260 

.0260 

47 

12.5000 

12.6040 

.0040 

21 

12.5000 

12. 6210 

.0210 

48 

12.5000 

12.6050 

.0050 

22 

12.5000 

12.6125 

.0125 

49 

12.5000 

12.5040 

.0040 

23 

12.5005 

12.5075 

.0070 

50 

12.5000 

12.5050 

.0050 

24 

12.5000 

12.6055 

.0056 

51 

12.6000 

12.  6050 

.0050 

25 

12.5000 

12.5045 

.0045 

52 

12.6000 

12.5050 

.0060 

26 

12.5005 

12.6030 

.0025 

53 

12.5000 

12.5060 

.0060 

27 

12.5000 

12.5025 

.0025 

64 

12.5000 

12.5055 

.0055 

28 

12.6000 

12.  6025 

.0025 

65 

12.6000 

12.6050 

.0050 

29 

12.6000 

12.5020 

.0020 

66 

12.5000 

12.5060 

.0060 

30 

12.5000 

12.5020 

.0020 

57 

12.6000 

12.5060 

.0050 

31 

12.5005 

12.5020 

.0015 

68 

12.5000 

12.5060 

.0000 

32 

12.5005 

12.5030 

.0025 

59 

12.5000 

12.5060 

.0060 

33 

12.5005 

12.5025 

.0020 

60 

12.5000 

12.5060 

.0060 

34 

12.5005 

12.5030 

.0025 

61 

12.5000 

12.5060 

.0060 

35 

12.6000 

12.5026 

.0025 

62 

12.5000 

12.5065 

.0065 

36 

12.6005 

12.5025 

.0020 

63 

12.6000 

12.6065 

.0066 

37 

12.5000 

12.5035 

.0035 

64 

12. 5000 

12.50tf 
12.5075 

.0005 

38 

12.5000 

12. 5030 

.0030 

65 

12.6000 

.0075 

30 

12.5000 

12.6035 

.0035 

66 

12.5000 

12.5080 

.0080 

40 

12.5000 

12. 5045 

.0045 

67 

12.5000 

12. 5070 

.0070 

41 

12.5000 

12.5045 

.0045 

68 

12.5000 

12.6075 

.0076 

42 

12.5000 

12.5040 

.0040 

69 

12.5000 

12.5076 

,0075 

43 

12. 5000 

12.5050 

.0050 

70 

12.4900 

12.4975 

.0075 

44 

12.5005 

12.5055 

.0050 

71 

12.4830 

12.4980 

.0060 

45 

12. 5000 

12.6055 

.0055 

CHAMBER,  HORIZONTAL. 
[12.4«inch  ring  nnd  points.] 


From 
breech. 

Inches 

Before 

firing, 

Aug.  14, 

1893. 

After  fir- 
ing 23 

rounds, 

May  3, 

18^. 

Increase. ! 

i 

1 

From 
breech. 

Before 
firing, 

After  fir- 
ing 23 

rounds. 

May  3. 

18M. 

Increase. 

Inches. 

Inches. 

Inch.     ! 

Inches. 

Inches. 

Inches. 

Inch. 

19 

12. 5730 

12. 59:{5 

.0205  1 

46 

12.5000 

12.6026 

.0015 

20 

12.  5000 

12. 5275 

.0275  1 

47 

12.5000 

12.5025 

.0025 

21 

12.5000 

12.5220 

.0220  1 

48 

12.5000 

12.5026 

.0026 

22 

12.  5000 

12. 5140 

.0140  1 

49 

12.5000 

12.6025 

.0025 

23 

12.5000 

12.5080 

.0080 

50 

12.5000 

12.5030 

.0090 

24 

12.5000 

12.6066 

.0065 

61 

12.  .5000 

12.5025 

.0025 

25 

12  50^0 

12.5060 

.0060 

52 

12.5000 

12.  5030 

.0090 

26 

12.5000 

12.5050 

.0050 

53 

12.5000 

12.5030 

.6030 

27 

12.5000 

12.  5045 

.0045 

54 

12.5000 

12.6035 

.0095 

28 

12.5000 

12.5045 

.0045 

55 

12.5000 

12.5030 

.0030 

29 

12.  5000 

12.6040 

.0040  1 

56 

12.5000 

12.6020 

.0020 

30 

12.5000 

12.  5040 

.0040 

57 

12.5000 

12.5020 

.0020 

31 

12.5000 

12.5046 

.0045  ' 

58 

12.5900 

12.  5015 
ll  5015 

.0015 

32 

12.5000 

12.5040 

.0040 

59 

12.5000 

.0016 

33 

12.5000 

12. 6040 

.0040 

60 

12.5000 

12.5020 

.0030 

34 

12.5000 

}2. 5035 

.0035  ; 

61 

12.5000 

12.  5010 

.0010 

35 

12.5000 

12.5040 

.HMO 

62 

12.5000 

12.  5010 

.0010 

36 

12.5000 

12.5040 

.0(UU 

68 

12. 5000 

12.5006 

.0005 

37 

]2..'i000 

12.  5035 

.oo:i5 

64 

12.5000 

12.6000 

.0000 

38 

12.  5000 

12.  5030 

.0030 

65 

12.  5005 

12.6000 

—.0005 

39 

12. 5005 

12.  5035 

.  00:10 

66 

12.5000 

12.  5O10 

.0010 

40 

12.  5()0() 

12. 5030 

.0030 

67 

12.5005 

12.5010 

.0005 

41 

u.^mo 

12. 6030 

.0080 

68 

12.5000 

12.  5010 

.0010 

42 

12.  5000 

12.  5030 

.0030 

69 

12.5005 

12.4000 

—.0015 

43 

12.5000 

12.  5030 

.0030 

70 

12. 4910 

12. 4910 

.0900 

44 

12.  5000 

12.5025 

.0025 

71 

12.4340 

12.4340 

.0000 

45 

12.5000 

12. 5030 

.0030 

Appendix  21. 


r   OF   FIRINGS    WITH  IfS-INCH  B.   L.  MORTARS   TO   DETERMINE 

PITCH  OF  RIFLING. 

(6  plates.) 

Sandy  Hook  Peovino  Ground, 
(P.  0.  Box  1449)  New  Yorh^  N.  T.,  February  7^  1894. 

I  liave  the  honor  to  forward  herewith  record  of  firings,  made  in 
ance  with  your  instructions  of  November  23, 1893,  with  the  12- 
•  L.  mortar,  cast  iron  hooped,  and  the  12inch  B.  L.  mortar,  steel, 
d  purpose  of  ascertaining  which  twist  of  rifling  gives  the  best 
^  as  to- accuracy  and  stability  of  flight. 

I^ets  were  taken  at  about  2,400  yards  with  both  cast  iron  and  steel 
ra,  tbe  charges  being  so  regulated  as  to  give  the  same  velocity, 
otseoonds,  with  each  mortar  to  a  projectile  weighing  1,010  x>ounds. 
rojectiles  being  all  above  standard  weight  they  were  so  selected 
weigh  as  nearly  Ob  possible  the  same,  respectively,  in  lots  of  five 
from  the  two  mortars.  It  would  haw  been  better  had  a  weight 
Yj  1,010  pounds  been  selected  and  all  projectiles  brought  up  to  this 
it.  Tbe  targets  made  are  forwarded  herewith.  They  show  that 
either  mortar  4  shots  out  of  5  would  have  hit  a  vessel  of  the  size 
e  Philadelphia  when  '^head  on."  When  "broadside  on,"  3  out  of 
h  the  cast  iron  mortar  and  2  out  of  5  of  the  steel  mortar  would 
taken  effect.  The  target  with  the  cast-iron  mortar  was  superior 
it  with  the  steel  mortar,  but  the  latter  was  somewhat  affected  by 
ind.  It  will  be  noted  also  that  the  position  of  the  axes  of  the 
stales  at  the  instant  of  striking  the  ground  was  more  advantageous 
the  cast-iron  than  with  the  steel  mortar.  The  firings  of  December 
1 800-i)ound  projectiles  were  made  inadvertently,  and  it  was  thought 
to  repeat  these  firings  with  the  steel  mortar  on  the  12th  of  Decern- 
LS93. 

ings  at  long  range  were  made  with  the  cast-iron  mortar  only  when 
instructions  of  January  5  were  received  modif3riug  those  of  Novem- 
3,  ldd3,  by  requiring  a  cast-iron  hooped  mortar  to  be  mounted  on 
rigiual  Easton  &  Anderson  carriage,  and  that  the  targets  be  made 
■ing  each  piece  alternately,  round  by  round.  The  projectiles  were 
;o  be  made  of  same  weight.  While  the  mortar  was  being  mounted 
18  earrii^e  firings  were  made  to  determine  a  charge  to  give  1,020 
leeonds  velocity  in  a  cast-iron  hooped  mortar.  This  charge  was 
1  to  be  76  x>ounds  8  ounces.  By  calculation,  from  considerable  data 
ible  from  previous  firings  the  charge  to  give  same  velocity  in  the 
mortar  was  found  to  be  84  i)6und8.  After  many  delays,  due  to 
Dent  weather,  firings  were  begun  on  the  2d  instant,  and  one  round 
Ared  trora  each  mortar.    At  this  round  the  original  Easton  & 

1^ 
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Anderson  carriage  was  rendered  entirely  unserviceable,  as  descrB 
detail  in  the  record.    The  breaking  of  this  carriage  is  due  tc»  tJ 
that  a  sufficient  length  of  recoil  was  not  permitted  by  its  consi 
It.had  undoubtedly  been  overstrained  in  previous  firing^.    It 
be  repaired  without  renewing  almost  the  entire  top  jwrtion  of 
riage.    In  order  that  the  firings  may  be  continued  it  will  be  lu 
to  provide  another  carriage.    This  cfan  be  done  by  assembling 
the  carriages  manufactured  by  K.  Poole  &  Son  Co.,  on  hand, 
able  for  this  puri)ose,  on  the  platform  plat«  intended  for  12-inch  bi 
carriage,  which  platform  is  not  now  in  use.    Ic  is  thought  the  w( 
be  done  and  firings  made  without  materially  delaying  the  test 
12-inch  barbette  carriage,  which  has  not  yet  arrived  at  this  post] 
Instructions  are  respectfully  requested. 

Very  respectfully,  your  obedient  serv^ant, 

Frank  Heath, 
Captain^  Ordnance  Departmenty  U.  8.  Army^  Conimani 

The  Chief  of  Ordnance,  U.  S.  Army, 

Washington,  D.  C. 

[First  indorsexuent.] 

Ordnance  Office,  Washington^  February  20,  li 

Respectfully  returned  to  the  commanding  officer,  Sandy  Hook  Pi 
Ground,  in  connection  with  telegram  of  9th  instant,  directing 
mortar  carriage  to  be  used  in  completing  these  firings,  as  siig^ 
with  n. 

With  the  object  of  obtaining  data  to  verify  range  tables  he  will 
firings  with  each  mortar  to  determine  the  velocity  with  the  char| 
weights  of  the  projectiles  used  for  making  the  targets. 

He  is  requested,  also,  to  accompany  his  report  with  drawings 
800  and  1,000  pound  projectiles  used  in  the  firings. 

By  order  of  the  Chief  of  Ordnance : 

R.   BiRNIB, 

Captuin,  Ordnance  Dep<trtment,  Z7.  S.  A\ 

[Second  iiiilonieinent.] 

Sandy  Hook  Proving  Ground,  April  24,  li 

Respectfully  returned  to  the  Chief  of  Ordnance,  U.  S.  Army, 
record  of  firings  required  by  preceding  indorsement.    In  order  to  ii 
the  same  atmospheric  conditions  in  making  the  targets  from  th< 
mortars  they  were  fired  alternately  and  as  nearly  simultaneoi 
possible.    The  interval  between  the  shots  wa«  about  one  minul 
the  short  range  and  two  minutes  for  the  long  range.    The  charges: 
proportioned  so  as  to  give  the  same  velocity  with  the  two  moi 
This  velocity  was  554  foot  seconds  for  the  short  range  and  1,020] 
seconds  for  the  long  range.    The  weights  of  the  projectiles  were 
the  same  for  each  range,  respectively,  this  weight  being  the 
that  used  in  the  firings  for  determining  the  charge.     Great  care] 
taken  in  conducting  the  firings,  and  it  is  believed  that  the  results 
sent  the  comparative  merits  of  the  two  mortars.    They  are  belief 
be  very  satisfactory  for  each,  but  slightly  more  so,  especially 
lateral  dispersion,  for  the  cast-iron  steel-hooped  mortar  than  fc 
steel  mortar.    Records  contain  drawings  of  projectiles. 

Frank  Heath, 
Captain,  Ordnance  Department,  U,  S.  Army,  Commandim 
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Record  of  firing  with  IS-inch  B.  L.  rifled  mortar  (tteel),  Xo.  /,  J 

[Object  of  firing,  to  obtain  velocitiea  in  oonnectioD  i 


Powder. 

Projectile. 

( 

No. 

Nnmber 

Tnivel 

Eli 
t    tu 

J 

Date. 

of 
fire 

E4nd. 

Weight. 

No.  of 
prianiH. 

Kind. 

Weight. 

stamped 
on  base. 

of  shot 
in  bore. 

"•Ta- 
>n 

■ 

Lbs.  Oz.  1 

Poundt. 

Inches. 

A.M. 

* 

Mar.    8 

180 

82      1 

873+7 

Rabanded 

[         811 

37 

98.125 

0 

29   \ 

1 

1  £©'   r 

I 

J^l 

■ 

i" 

1 

Mar.    8 

161 

85    12 

914+7 

811 

38 

96.123 

f    0 

29 

\ 

1 

Mar.    8 

162 

• 

84      U;  897+7 

811 

39 

98.125 

1  « 

29 

S 

) 

f  •55_r  2  » 

1 

1 

» 

• 

, 

i 

Mar.    8 

163 

s 

'    82      7i 

882+7 

,    lot 

g;ban 

inches 

811 

40 

98.125 

0 

15 

il 

s 

I 

S3  a-r. 

r 

•o 

l^banded 

1 

Mar.    8 

164 

82    14^  889+7 

I          811 

41 

96.125 

0 

t 

mm 

• 

til 

1 

Mar.    8 

165 

i 

• 

> 

o 

.^« 

83      U 

888+7 

811 

42 

98.125 

i 

0 

Mar.    8 

166 

S 

83      li 

888+7 

S  ce  a 

811 

43 

98.125 

0 

Mar.    8 

167 

i 

82      8 

878+7 

81] 

44 

98.125 

0 

10    \ 

g 

' 

s 

l|-5 

U3 

iS 

JO 

J    M             I 

§ 

^     fell   f 

p 

OB*"  B 

« 

Mar.    9 

168 

82    12 

883+7 

811 

45 

98.125 

0 

10 

• 

• 

.S^if 

'■ 

J    CO            I 

St. 

\     •-   •          / 

^       *^HP         ^ 

Mar.    9 

169 

32      6 

a   .. 
o  a; 

1.014 

46 

98.225 

1 

10  :  \ 

Mar.    9 

170 

31     14 

1,014 

47 

98.225 

1 

.1 

18     5 

Uat.    9 

171 

0-3   .. 

32      1 

t^^ 

'=-'* 

1.014 

48 

98.  225 

1 

P  3  c 

t 

Ja       i 

:  «       ' 

, 

o 

1  ■  «» _-    /• 

1 

1      ^  Z> 

11 

• 

??  • 

&.i? 

■   2"^   ' 

1 

'  j: 

Mar.    9 

172 

82    10  1  883+7 

811 

49 

98.225 

10    \ 

"^w 

'<«'dC 

» 

2^1 

« 

1 

£s 

c> 

4,  o^ 

Q        I 

tn 

I 

RIFLING    FOR   12-INCH   B.  L.  MORTARS. 
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f  mi  Samdy  Book  Proving  Ground.  March  8  and  9,  1894, 
eamjtarstiTe  tar;geU  with  ateeiand  cast-iron  mortars.] 


t 


ItoeoU. 


r. 


Ft.  /«, 


n 


3 


1 
lO 


8 


\ 


K5 
DO 


5 
5 


30 


Ha 

0 


i!. 


15  '  > 
'7    5* 


I 


s 

5 


H     4    11 


5* 
6 


Coun- 
ter 

reoon. 


Ft.  In. 

4    lOi 

4      8 
4      8 


4    10 


5 
5 
5 


6 
6 


4 
4 


5 


0 
2 
I 


2* 


6 
6 


Wind, 

stienfl^b 

ana 

direc- 

tioii. 


CI 

« 

i     • 

."•"^ 

o  S 

11 

'l 

B 

o 

i 


o 


w 

s 

o 


€4 

O 
CO 

a 
£» 


is 

SB 

s 


a 


Special  remarka  about  each.flre.  auch 
as  effect  on  piece,  action  of  breech 
mechanism,  consumption  of  powder, 
sound  of  projectile  in  flight,  scat- 
tering of  fhigmenta,  etc. 


Copper  cylinders  of  18,000  pounds  ini- 
tial compression  and  tables  of  1802 
used  in  Gauge  D,  and  24,000  pounds, 
copper,  and  tables  of  1890  in  Gauge  H. 

Copper  cylinders  of  18.000  pounds  ini- 
tial compression  and  tables  of  1892. 

Copper  cylinders  of  18.000  pounds  Ini- 
ual  compression  and  tables  of  1892. 
Shell  came  out  of.  butt  and  fell  to 
the  rear. 

Copper  cylinders  of  18,000  pounds  ini- 
tial comprcasion  and  tables  of  1802. 
Shell  came  out  of  butt  and  feU 
about  75  yards  to  the  right. 

Copper  cylinders  of  18,000  pounds  ini- 
tial compression  and  tables  of  1892. 


Copper  cylinders  of  18,000  pounds  ini- 
tial compression  and  tables  of  .1892. 

Copper  cylinders  of  18,000  pounds  ini- 
tial compression  and  tables  of  1892. 

Copper  cylinders  of  18,000  pounds  ini- 
tial compression  and  tables  of  1892. 


Copper  cylinders  of  18, 000  pounds  ini- 
tial compreHsion  and  tables  of  1802. 


Copper  cylinders  of  9,000  pounds  ini- 
tial compre«4Hion  and  tables  of  1892 
used  in  Gauge  D,  and  14,000  pounds, 
copper,  and  tables  of  1892  in  Gauge 
M. 

Co|[iper  cylinders  of  9,000  pounds  ini- 
tial compreHsion  and  tables  of  1892. 

Copper  cylinders  of  9.00O  pounds  ini- 
tial compression  and  tubleM  of  1892. 


Copper  cylinders  of  18, 000  pounds  ini- 
tial compression  and  tables  of  1892. 


General  remarks. 


Mortar  mounted  on 
proof  carnage 
(Krupp). 

Obturating  friction 
primers. 

Before  round  No.  160 
new  bolt  was  put 
4.brough  right  fork 
holding  piston. 

Fired  into  sand  butt 
Ko.  2. 

Carriage  3  inches  out 
of  battery. 

Firing  conducted  by 
Lieut.  M.  F.  Har- 
mon, First  Artil- 

4  lery,  U.  S.  Army. 
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APPENDIX  21. 

Record  of  firing  witk  12-inch  B.  L.  mortar  (Bieel),  Ho.  /, 
[Object  of  firing,  to  obtain  target  in  comparisoi 


Date. 


No. 

of 

fire. 


Kind. 


A.M. 

Apr.    3 

Apr.  3 

Apr.  3 

Apr.  3 

Apr.  3 


178 


179 


180 


181 


182 


a 

0) 

S  c 

P-i  • 


Powder. 


Weight 


Projectile. 


No.  of 
prisma. 


Lb$.  Oz. 
32      0 


32      0 


32      0 


32      0 


32      0 


Kind. 


a 
22 


•S-S 


=■§■2 

T,    W    E 


Weight 


Pounds, 
l.OU 

1.014 

1.014 

1, 014 

.1,014 


Kom- 

beron 

base. 


Travel 
of  ehot 
in  bore. 


8 


10 


12 


14 


98.275 


98.275 


08.275 


98.275 


98.275 


Eleva- 
tion. 


Time 

of 
flight 


GO 


GO 


eo 


GO 


GO 


I.O0t 

( 

I 

IiOSt  i 

I 

Lout 
Lost 

IXMt.  I 


BIFLING   FOR   12-mCH   B.  L.  MORTARS. 
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at  Sandy  Hook  Proving  Ground,  April  S  and  7, 1894, 
iiltakn«oa»ly  from  12  inch  B.  L.  caat-iron  mortar.] 


»aii- 

ter 

!«-4>il. 


Wind.  Mtrength  and 
direction. 


/su. 


1 1  .;  TTind  f5roni  right  and 
rear,  95P,  2  mil«a  an 
hour. 

13  j  Wind  from  right  and 
I      rear,  8&°,  4  niilea  an 
hour. 

li\\  Wind  from  left  and 
rear.  20^,  4  milea  an 
hour. 


14 


Wind  from  left.  W>, 
4  miles  an  honr. 


14      Wind  from  left,  QO^, 
i      8  miles  an  hoar. 


Special  remarks  about  each  fire,  aach 
as  effect  on  piece,  action  of  breech 
mechanism,  consumption  of  pow- 
der, sound  of  projectile  in  flight, 
scattering  of  fragments,  etc. 


TARGET. 


9 


2.468 
2,466 
2.460 
2.465 
2.463 


t« 


a 
o 


9 

Q 


Tds. 
'l76 


185 


197 


200 


203 


From  center  of  impact. 


Longitudi- 
nal. 


Tdt. 
'3.6 


1.6 


.6 


Yds. 


Lateral. 


Tdt. 


4.4 


1.4 


5.8 


5.8 


4.8 


7.8 


10.8 


Td*. 
16.2 


7.2 


23.4 


23.4 


12,322  -^  5  ^  2,464.4 ;  961  -4-  6  =  192.2 ; 
11 .6 -^  5  ^2.32;  46.8-^6  =  9.36. 


Greatest  nuige. 
Least  range 


Yards. 
2,468 
2,460 


Dispersion  in  range.. 


Greatest  deviation  ftt»m 
plane  of  Are 203 

Least  deviation  from  plane 
offire *  176 


Lateral  dispersion . . . 


27 


Mean  range 2, 464. 4 

Mean  lateral  deviation  firom 
pbmeoffire 192.2 

Mean  longitudinal  devia- 
tion from  center  of  im- 
pact          2.32 

Mean  lateral  deviation  from. 
cent«r  of  impact 9.36 

Mean  absolute  deviation 
from  center  of  impact ...         9. 64 

Mean    angular    deviation    At>m 
plane  of  fire,  40, 28',  30". 


General  remarks. 


Mortar  mounted  on 
spring  return  car- 
nage l^o.  2.  R.  Poole 
&  hon  Co. 

Obturating  friction 
primers. 

Fired  down  the  beach. 

Copper  cylinders  of 
9.000  pounds  initial 
comprenaion  and 
tables  of  1890. 

The  chtirge  is  t«ken 
from  previous  tiring 
and  gives  554  foot 
seconds. 

Each  round  followed  a 
round  ^om  the  cast- 
iron  raortAT  as  soon  as 
the  time  of  flight  for 
the  latter  was  ob- 
served, the  interval 
being  about  one  min- 
ute. 

The  piece  was  aimed  by 
a  Dra.HS  pointer  at- 
tached to  lower  roller 
fiath  and  a  vertical 
ino  on  a  braas  plate 
attached  to  upper 
roller  path. 

Barometer,  30.51;  ther- 
mometer, dry,  390 ; 
thermometer,  wet,32o ; 
humidity,  43. 

Firing  conducted  by 
Lieut  y.  P.  Pecfc, 
Ordnance  Depart- 
ment. 
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Record  of  firing  with  l^^inch  B.  L.  mortar  {steel),  So.  /,  fF 
[Otiject  of  firing,  to  obtain  target  iu  comparuon  «i 


Date. 


▲.  M. 


Apr.    7 


Apr.    7 


Apr.    7 


No. 

of 

lire. 


183 


184 


185 


Powdftr. 


Kind. 


Apr.     7  :  186 


Apr.  7 
Apr.  7 
Apr.    7 


187 
188 
189 


o 
00 


s 

■♦a 


s 

K 

c 

p. 

e 

s 
e 


Weight 


Lbt.  Oz. 


82    12 


82    12 


82    12 


No.  of 
priamii, 


Projectile. 


Kind. 


877-7 


878—; 


878—7 


•82    12  :  878-7 


82     12 


82    12 


878-7 


878-7 


82     12     87«— 7 


9 

S 

s 


% 

.a 

a 


a 


s 

bib 

p 
o 

t 

CO 


CO 


I  Nnm- 
Iberon 
Woigtit.j  baae. 


Pottnd«. 


811 


811 


Travel 
of  Hhot 
in  bore. 


'9H.>425 


08.425 


9&425 


96.425 


98.425 


60 


60 


Lout.  i< 


Liosi. 


60 


60 

60 
60 
60 


SIFLINO   FOB   12-INCH    B.  L.  MORTARS. 
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at  Sandy  Hook  Proving  Ground,  April  8  and  7,  1S94 — Continuod. 
ilt«i»«onsly  from  12  inch  B.  L.  cast-iron  niotar.] 


fer 


1 


¥rind,  strength  and 
direction. 


17 


in 


Special  remarkn  about  each  fire.such 
as  effect  on  piece,  action  of  breech 
mechanism,  couMumption  of  pow- 
der, soand  of  projectile  in  fU|(ht. 
scattering  of  fragments,  etc. 


TARGET. 


General  .remarks. 


lTi;*l^ind  from  left  and 
I  front,  15^,  9  miles 
i      an  hoar. 


Hi 


do 


17f  Wind  from  loft  and 

front,  b^,  0  miles  an 

hour. 
17|   Wind  from  left  and 

front,  6°,  10   miles 

«n  hoar. 
17J do 


t). 

A 

Ul 

•c 

a 

o 

s 

C 

> 

& 

Td$. 

Tdt. 

7,387 

508 

7,284 

563 

From  center  of  impact. 


longitudi- 
nal. 


+ 


Tdt. 
41 


7,291 


7,403 


7.365 


557 


538 


530 


57 


19 


117 


Tds. 


Lateral. 


P^ 


Td*. 


62 


55 


117 


23.8 


17.8 


Yds. 
31.2 


1.2 


9.2 


41.6 


41.6 


36,730  -4-  5  =  7,34C ;    2,606  -^  5  =  539.2 ; 
234-^5=4|I.8:  8B.2-i-5  =  16.64. 

Yards. 

Greatest  range 7,403 

Leastrange 7,284 

Dispersion  in  range . .  119 

Greatest  deviation  from 
planeoffire 563 

Least  deviation  from  jdane 
of  fire 608 

Lateral  dispersion  . .  55 

Mean  range 7, 346 

Mean  lateral  deviation 
from  plane  of  fire 539.2 

Mean  longitadiual  devia- 
tion from  center  of  impact       46. 8 

Mean  lateral  deviation 
from  center  of  impact 16. 64 

Mean  absolute  deviation 
fhmi  center  of  impact 40.67 

Mean  angnlar  deviation  from  plane 
of  flre.  4°  12'  30". 


Mortar  mounted  on 
spring  return  car- 
riage No.  2.  R.  Poole 
&  Son  Co. 

Obturating  f rl  ct i  o  n 
primers. 

Fired  to  sea. 

For  rounds  187  to  189 
copper  cylinders  of 
18,000  pounds  initial 
comprRssion  and  ta- 
bles of  1892. 

The    charge  is    taken 
from  previous  firing ' 
and  gives  1,020  foot 
seconds. 

Each  round,  except 
183  and  184,  was  fol- 
lowed by  a  round 
from  the  cast-iron 
mortar  as  soon  as 
the  records  were  ob« 
tained  at  the  plane 
tables,  the  intervid 
being  about  two  min- 
utes. 

The  shells  from  rounds 
183  and  184  are  sup- 
posed to  have  fallen 
nehind  the- mile  tar- 
get and  could  not  be 
observed. 

The  piece  was  aimed 
bv  a  brass  pointer 
attached  to  lower 
roller  path  and  a  ver- 
tical line  on  a  brass 
plate  attached  to  up* 
per  'oUerpath. 

Barometer,  30.31 ;  ther- 
mometer,   dry,    43°; 
thermometer,     wet, 
35°:  humidity,  41. 

Observed  at  plane  ta- 
ble at  Navesink 
Highlands  by  Lieut. 
M.  F.  Harmon,  First 
Artillery,  and  on  the 
fort  wall  by  Mr. 
Richard  Shorrock. 

Firing  conducted  by 
Lieut.  F.  P.  Peck, 
Ordnance  Depart- 
ment. 


208 


APPENDIX    21. 


Record  of  firing  with  12-%nch  B,  L,  ca^iAron  mort4ir,  No.  51, 

[Obj«el 


Date. 


s 


o 


Powder. 


Kind.     Weight.  „^'i';f 


Dec.     1 


D«c.  7 

Dec.  7 

De«.  7 

Dec.  7 

Dec.  7 

Dec.  7 

Dec.  7 


0 


10 


11 


12 


13 


14 


15 


^ 


a 

3i 

go 
|g 

« 

« 

o 

0 
P 


yu.MaKutf- 

27 

Oz. 
0 

27 

9 

27 

9 

1 

27 

9 

27 

9 

........ 

27 

9 

J 

1 

27 

9 

1 

27 

9 

Lot  540 


Lot  485  < 


Lot  546 


1,004 


806 

803 

1,003 

1,002 

995 

1,000 


RebHnded.     1,011 


Inches, 
91.5 


91.5 
91.5 
91.5 
91.5 
91.5 
91.5 
9L5 


o 
60 


60 


60 


60 


60 


60 


60 


60 


IA>». 


513,300 
/ 11. 700 

>13,000 

^12,000 


J% 


{12, 


600 
900 


513.020 
n2,750 

513. 100 
R12,60O 


F     ? 

I 

If 

F    !( 


¥ 

G 
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F0umdryf  at  Sandy  Hook  Proving  Ground,  Deoembtr  I  to  8,  J89S, 


•1 


TzLvi  Special  renaftrlcs  about  oach  five,  anoh  as  effect 
7^   ;      on  piece,  action   of  breeoli  inecbaniam.  con- 
'       aumption  of  powder,  soand  of  projectile  in 
1^'    t       flight,  ficattermg  of  fir«gment«,  etc. 

i 


I>eviA 
I    tion, 
Kango.  riichtof 
•   plane 
of  tire. 


S 
1 


Id 

•  e 

!S 

■ 

■  *3 


Tardt.  i  Tardt. 
2,334  1        100 


Ob. 
served 


Barom 


time  of  I   eter. 
flight 


2,757 


2,7»7 


186 


191 


1  2,366 

145 

2. 353 

139 

2,337 

146 

2,365 

145  1 

1 

Seconds, 
30 


Loet. 


Lost. 


30 


30| 


General  reinarks. 


2.345 


137 


30.38 


30  t    30.30 


20}     30.39 


29|     80.39  j      37 


;   Round  15  was  found  by  computation  from  data 
j      of  previouM  flring,  and  nbould  give  a  veloc- 
ity of  538  foot  aecondu  to  a  projectile  of  1,010 
ponnda. 

TARGET. 


Mortar  mounted  on  spring  return  car- 
riage No.  2.    R.  Poole  Sc  Son  Co. 

Obturating  friction  primers. 

Fired  down  the  beach. 

Mortar  aimed  by  wooden  bore  sights. 

The  carriage  traveraea  with  great  ease, 
requiring  not  more  than  an  applica- 
tion of  about  10  iKiundsto  one  handle. 

With  the  800-pound  projectiles  during 
the  last  umnients  of  ifight  the  point 
was  well  to  the  front,  baae  towanl  the 
gun,  and  they  struck  ground  in  this 
position. 

with  the  1,000-ponnd  pn>Jectiles  the 
axis  was  inclined  slightly  forward, 
baae  to  front,  but  became  vertical  just 
before  striking  the  ground. 

Firing  conducted  by  Lieut.  F.  P.  Peck, 
Or&ance  Department. 

Fall  of  proiectiles  noted  by  Capt. 
Frank  Heath,  Ordnance  Department. 


^rd.K"8- 


Devia- 

tion 

(right) 


From  center  of  impact. 
Lateral. 


Longitudi 
nal. 


+     I    — 


11 


I  Tarda, 
..;    2,365 

12 ;     2,353 

13 '     2,387 

14 1     2,366 

15 2,346 


TardB. 
145 
139 
146 
145 
137 


I'd*.    Tda. 
12    


12 


i- 


16 
'8 


Right. 


Tdt. 
•2.6 


3.6 
2.6 


24 


24 


8.8 


Left. 


Td9. 


s  Yards. 

Greatest  range 2, 365 

'  Least  range.,. 2,337 


Dispersion  in  range. 


28 


Greatest  deviation  from  plane 
offire 1 146 

Least  deviation  Arom  plane  of 
flre 137 


\ 


)A 


8.8 


11.766  ^  5  -=  2,353;  712  -h  5    -  142.4; 
4«  -»-  5  =  9.6;  17.6  ..-  5  ^  3.62.      , 


Lateral  dinpersion 


0 


Mean  range 2, 353 

Mean    lateral   deviation  from 

plaueofiire 142.4 

Mean   longitudinal   deviation 

from  center  of  impact 0. 6 

Mean  lateral  deviation    from 

center  of  impact 3. 52 

Mean  absolute  deviation  from 

center  of  impact 10. 22 


OBD 
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l4ry,  at  Samdg  Hook  Proving  Ground,  December  1  to  8,  1893 — Continued. 

targets.] 


M. 


Special  rvmarkft  aboat  each  fire,  snch  as  effect 
on  pieee,  action  of  breech  mechaniam,  con- 
mnmptSon  of  powder,  sound  of  projectile  in 
flight,  acatteruigof  fhtgmentB,  etc. 


Ob- 
served 
time>of 
flight. 


Yards. 
Lost. 

Loat. 
7.602 


'     7.«48 


7,008 
7.629 

7. 


Yard*. 

^eeoTUU 

Lost. 

SO 

LoAt. 

52.5 

1        428 

1 

52.5 

428 

52.5 

42S 

52.5 

427 

52.5 

400 

53 

Barom- 
eter. 


Thermome- 
ter. 


Wet.  I  Dry. 


S 


30.36 

38 

30.53 

34 

30.52 

34 

30.62 

34 

30.52 

34 

30.52 

34 

30.52 

34 

40     8t 

37  74 
37  74 
37  ,  74 

37     74 

i 

37  I  74 
37  I  74 


A  part  of  Tonnd  22  wan  taken  from  the  maga- 
zine aboat  a  week  after  the  other. 


TARGET. 


No.  of 
roond. 


18 

1». 

-20. 

21. 


Devia- 

Range. 

tion 

(right). 

TardM. 

Tards. 

7,862 

428 

7.648 

428 

7.608 

425 

7.629 

427 

7,883 

400 

From  center  of  impact. 


Longitudi- 
nal. 


+ 


Tda. 

16 

2 


37 


Lateral. 


Right. 


Yds. 


38 
17 


Yd9. 
4.6 
4.6 
1.6 
3.6 


Left. 


Yds. 


14.4 


38.230 -t.  5=7,646;  2.117-*- 5 3^423.4; 
110-!-5=22;  28.8+6=6.76. 


General  remarks. 


Mortar  mounted  on  spring  return  car- 
nage No.  2.    R.  Poole  &,  Son  Co. 

Obturating  friction  primers. 

Fired  to  sea. 

Aimed  bv  wooden  bore  sights  over  right 

edge  of  1,000  yards  target. 
'  Copper  cylinders  of  24,000  pounds  ini- 
tial compression  and  tables  of  1890. 

Firing  conducted  by  Lieut.  F.  P.  Peck, 
Ordnance  Department. 


Yards. 

Greatest  range 7,683 

Least  range 7,608 

Dispersion  in  range 75 

Greatest  deviation  from  plane. 

offlre 428 

Least  deviation  from  plane  of 

fire 400 

Lateral  dispersion 10 

Mean  range 7, 046 

Mean   lateral   deviation  from 

plane  of  fire 423.4 

Mean   longitudinal   deviation 

from  center  of  impact 22 

Mean   lateral  deviation  from 

center  of  impact 5. 76 

Mean  absolute*  deviation  from 

center  of  impact 22. 74 


212 


APPENDIX   21. 


Record  of  firing  with  13'iuoh  B,  L.  mortar  (ateel)f  Xo,  1 

[Ob)od 


No. 

of 

fire. 


Powder. 


Prqjectile. 


A.M. ' 


140 
lil 

142 

143 
144 
145 
146 


Kind.       ^  iKind.  Weight 


^§ 

g  9 

*-i  - 

s 


31 
31 

31 

31 
31 
31 
31  f 


( 


s 


803      8 
807      0 

1.003      0 


Ele- 
va- 
tion. 


0 
0 


1,003 
1 
1.000 

I 

1.005      0 
1,011      0 


Preunre 

per 

nqaare 

inch  of 

bore. 


& 

s 
« 


Re- 
coil. 


60 
60 


GO 


Pmindt. 


11,500 
11.700 
11.500 
11,700 
11,800 
Les  8 
than 
14,000 
11,500 
11,400 

CO    ^   "'^ 
""    )    11,150 

10,750 

500 


11 


60 


GO 


Int. 


Coon 
t«r 
recolL 


directM 


In*. 


Windfn^i 
rear — 
50«>.  12 
hour. 

70°,  231 
hoar. 

70O.  18 
hoar. 

70O.  13 

hour. 
70O.  13 

hour. 
70O.  12 

hour. 
60°,  10 

Iraar. 


^ 


y 
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\f  at  S4ndy  Book  Proving  Graundf  December  IS^  1895, 

targets.} 


rcBuirlca  aboat  each  fire,  snch  m  effect  on 
I,  action  of  breech  mechanism,  consumption 
»vder.  MOund  of  projectile  in  flight,  scattering 
ita^etc. 


Beria- 
I     tton, 
m.  r  rich  t  of 
I  plane 
I  of  fire. 


Ob- 
•erred 
time  of 
flight. 


Yard*.  Seconds. 

ISd  I        34 

156  I        34 

I 
9»  I         30 

30i 
90  30| 

I 

86  I         30i 
96  i         30 


Barom- 
eter. 


Ther- 
mometer. 


30.11 
30.11  I 

30.09  I 

30.07  I 
30.07  : 
30.07 
30.07 


W^t. 

1 

Dr3'. 

42 

43 

42 

43 

41 

44 

42 

45 

42 

45 

42 

45 

42 

45 

Hu- 
mid- 
ity. 


92 
92 

78 

78 
78 
78 
78 


General  remarks. 


145  gare  a  velocity  of  538  foot  Heconds  to  a 
"    of  1,010  pounds,  Sept.  18,  1893. 

TARGET. 


Kange. 


From  center  of  impact. 

ti\n  ,  '    ^SSf"'   i      Lateral, 
(right).;       <"°a»- 


Mortar  mounted  on  spring  return  carriage 
No.  2.     R.  Poole  &  Son  Co. 

Ohti\rating  friction  primers. 

Fired  down  the  beacn. 

Mortar  aimed  by  wooden  bore  sights. 

With  the  8(X)pouDd  projectiles,  during  last 
moments  of  ^ight,  axis  was  incUiied  sightly 
forward,  base  to  front;  it  became  vertical 
just  before  striking  the  ground. 

With  the  1,000-poucid  projectiles  the  axis  was 
inclined  forward,  base  to  front,  and  M'as  in 
this  position  when  the  shell  struck  the 
ground. 

Firing  conduct«<l  by  Lieut.  F.  P.  Peck,  Ord- 
nance Department. 

Fall  of  projectiles  observed  by  Capt.  Frank 
Heath,  Ordnance  Department. 


I  Yards. 

'  Greatest  range 2.466 

Least  range 2,404 


■¥        -     Right. 


Yards. 

TardM. 

( 

2,414 

99 

I 

2.466 

60 

1 . 

2.437 

90 

» '■ 

2.43»- 

86 

1 

2,404 

98* 

1* 

1 

1 

TdM. 


34  ' 
5 
7 


TdM. 
18 


Yard*. 

n 


28 


46 


46 


2 
8 


Left. 


Yards 
"id 
2 


Dispersion  in  range. 


62 


Greatest  deviation  from  plane  of  lire — 
Least  deviation  firom  plane  of  fire 


99 
69 


Lateral  disi>er»ion. 


30 


21 


21 


|«  ^51^2,432;  440^5  =  88;  92-*-5  =  18.4; 
■        '  42^5=8.4 


>  Meao  range 2, 432 

Mean  lateral  deviation  from  plane  of 
fire 88 

Mean  longitudinal  deviation  from  cen- 
ter of  impact 18. 4 

Mean  lateral  deviation  from  center  of 
impact 8. 4 

Mean  absolute  deviation  from  center 
ofimpact i..    20.2 
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Becard  of  firing  with  IS-inch  B.  X.  castAran  moriar,  JVb.  57,  i 
[Otject  of  firing,  to  obtain  Velocities  in  conneetioo  vifl 


A.  M. 


No. 

of 

fire. 


Powder. 


Kind. 


Weight. 


■  f 


B 

1^ 


Lb*.  Oz. 
•  70    lOJ 


No.  of 
prinms. 


Projectile. 


Kind. 


76      5^ 


814  +7  ; 


808J4-7 


76      8     t  810  +7 


Weight. 
811 


Travel 

of  shot 

i  in  bore. 


Eleva- 
tion. 


811 


811 


Inehet. 

91.460 


91.660 


91. 710 


o       t 


0     00 


Iiistni- 
mental 
velocity 
2^  feet 

from 
mazale. 


Pm 

1M 


0     00 


\ 


Feet. 
1020 
1018 


1000 
1013 


0    00 


\ 


1018 
1013 


1754_i|s 


H.: 


D. 


D. 


Beoard  of  firing  unth  12-inch  B,  L.  mortar  (at^el).  No.  i, 
[Object  of  firing,  to  obtain  target  in  compariai 


No. 

of 

fire. 

158 

Powder. 

Projectile. 

Travel 
of  shot 
in  bore. 

Kleva- 
Uon. 

Presso 

Kind. 

Weight. 
Lb9.    Oz. 

81      8 

No.  of 
prisms. 

Kind. 

Weight, 

aqnan 
ofb 

A.  M 

906+7 

111 

Lb». 
811 

Inches. 
98.2:5 

o 
GO 

J     24,11 

1u.le« 
I     24,0 

J^ 
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Fbrnudry,  at  Sandy  Hook  Proving  Ground^  January  S4, 1894, 
oomparatiTe  targets  wiUi  steel  and  oaat-iron  mortars.] 


Conn-  =  y^^\^ 
'~^-    iStioi. 


Special  remarks  about  each  fire,  such 
as  effect  on  piece,  action  of  breech 
mechanism,  consumption  of  i>owder, 
soand  of  projectile  in  flight,  scatter- 
ing of  fragments,  etc. 


Shell  stamped  No.  21  on  base  plug. 
Carriage  7  inches  out  of  battery 
when  mortar  was  fired. 


Shell  stamped  No.  22  on  base  plug. 
Carriage  10  inches  out  of  battery 
when  mortar  was  fired. 


Shell  stamped  No  28  on  base  plug. 
Carriage  10  inches  out  of  battery 
when  mortar  was  tired.  Shell  came 
out  of  butt  and  fell  to  the  right. 


General  remarks. 


Mortar  mounted  on  proof  carriage 

(Krnpp). 
Obturating  friction  primers. 
Fired  into  sand  butt  No.  2. 
Copper  cylinders  of  24,000  pounds 

initial  compression  and  tables 

of  1890. 
Barometer,  30.26:  thermometer, 

52P;  humidity,  100. 
Velocities  taken  by  Lieut.  F.  P. 
Peck,  Ordnance  I3!epartment. 
Firing  conducted  by  Lieut.  M.  F. 

Harmon,  First  Artillery. 


Irtenal,  at  Sandy  Hook  ProHng  Ground,  February  2,  1894. 
i  Blade  simoltaneously  from  12-inch  cast-iron  mortar.] 


r«ii«        "Wind. 
'****"•  '  rection. 


Feet. 


17 


17 


^8 


£3 


Special  remarks  about  each  fire, 
such  as  eflecton  piece,  action  of 
breech  mechanism,  consump- 
tion ot  powder,  sound  of  projec- 
tile in  night,  scattering  of  frag- 
ments, etc. 


Obserred  time  of  flight,  55^  nec- 
onds;  range,  7,350  yards;  devi- 
ation to  the  right  of  line  of 
fire,  645  yarda. 


General  remarks. 


Mortar  mounted  on  spring  return 
carriage  No.  2.    R.  Poole  &.  Son  Co. 

Obturating  friction  primers. 

Fired  to  sea. 

Initial  Telocity,  1,020  foot  seconds. 

Charge  obtained  by  computation. 

Firing  suspended  on  account  of  acci- 
dent to  other  mortar  carriage. 

Barometer,  30.42;  thermometer,  29^; 
humidity,  47. 

Firing  conducted  by  Lieut.  F.  P.  Peck, 
Ordnance  Department,  assistant 
proof  officer. 


^. 
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Record  of  firing  with  iS-inch  R.  L.  caaiAron  nuntoTj  >V: 

[Object  of  tiring,  to  obtain  target  in 


No. 

of 

fire. 


Kind. 


CD 


A.  M 


es 

e 

« 

p. 


a 
o 

Pi 


Powder. 


Projectile. 


Weight. 


Lb9.  Oz. 


No.  of 
prismft. 


76      8 


Kind.    Weight. 


812+7 


«8 

I 

W3 


28 


o 


Pound*. 


TravtPl 
of  shot 
in  bore. 


Eleva- 
tion 


InchM. 


811 


01.8 


Pressare 

per«qaare 

inch  of 

bore. 


Pounds. 


iai 


-^    yjy,  27.345 
***  ^  "   26,071 


}.. 
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f^ndry,  at  Sandy  Hook  Proving  Ground,  February  S,  1894, 
sixniilteDeoajily  from  12-incfa  ateel  mortar.] 


Spodal  remarks  about  each  fire,  iincb  as  effect  on 
piece,  action  ofbreeeh  mechanism,  oonsamption 
of  powder,  aonnd  of  projectile  in  flight,  scatter- 
ing of  fragmenta,  etc. 


General  remarks. 


Direction  given  br  bore  sights.    Observed  time 
of  flight  53^  seconds.    The  right  sprins  cylin- 
der was  broken  off  at  its  J u action  with  the 
cheek,  all  the  liolts  connecting  the  two  being 
broken  or  the  metal  torn  away  around  them  so 
aa  to  expose  the  Belleville  pprines  at  this  point. 
The  two  bolta  holding  the   right    hydraulic 
cvtinderto  the  upper  bracket  were  broken  off. 
There  is  a  wide  crack  perpendi<nilar  to  the 
spring  cylinuer,  extending  eatirely  across  the 
rbht  upper  bracket.  Just  above  the  shoulder 
where  tne  hydraulic  ovlinder  bears  downward 
dnringrecoil.    The  lowcrend  of  righthydranlic 
cylinder  is  abont  2  iuches  away  from  it,  bear- 
ing on  the  spring  cvlinder,  ana  its  npi»er  end 
about  1  inch  from  the  upper  bracket ;  and  the 
spring  cylinder  has  fallen  down  about  2  inches, 
its  lower  end  resting  on  the  concnite  founda- 
tion.   The  fracture  of  the  metal  of  right  spring 
cvlinderindicates  poor  iron.    Kight  piston  rod 
bent  aligh tly .     Slight  crack  through  left  nxiper 
bracket,  perpendicular  to  spring  cylinder,  and 
the  rear  bolt  holding  left  hydraulic  cylinder  to 
upper  bracket  broken  off.    The  mortar  was  re- 
turned nearly  to   the  firing   position.    Both 
cheeks  are  unserviceable  ^r  further  firing, 
Kange.  7.560  yards.    Deviation  to  right  of  line 
of  Are,  475  yairds. 


Mortar  mounted  on  original  Saston 
and  Anderson  carriage. 

Oil  removed  and  cylinders  filled  with 
glycerine  and  water  (1  to  I)  11  gal- 
tons. 

Obturating  friction  pruners. 

Fired  to  sea. 

Initial  velocity,  1,026  foot  seconds  by 
trial. 

In  attempting  to  traverse  the  carnage 
for  this  firing  it  was  found  that  the 
upper  roller  path  rested  on  the 
flanges  of  the  rollers  nearly  all  the 
way  around.  Thismust  have  been 
produced  by  the  last  round  of  pre- 
vious firing,  on  January  25, 1894,  but 
was  not  discovered  at  the  time. 

It  was  pushed  in  place  latterly  by  hy- 
draulic jacks,  and  on  falling  into 
position  a  piece  of  the  iron  bracket 
which  forms  the  bearing  for  the  ver- 
tical shaft  of  the  traversing  gear 
waa  broken  off. 

It  was  of  triangular  shape,  about  7 
inches  high  by  4  inches  wide  at  the 
base,  and  came  from  the  extreme 
lower  end  of  the  bracket^  next  to  the 
gear,  so  that  it  did  not  Interfere  with 
the  working  of  the  carriage. 

Barometer,  30.42;  thermometer,  290; 

humidity,  47. 
Firing  conducted  by  Lieut.  F.  P.  Peck, 
Ordnance  Department. 
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Record  of  firing  xcith  12'%nek  B.  L.  ensUiron.  mortar^  So.Slfl 

[Object  or  firing,  to  obtain  target  in  eomptniMi 


Date. 


Apr.    3 


o 


27 


^pr.  3 

Apr.  3 

Apr.  3 

Apr.  3 

Apr.  7 


28 
29 

30 

31 
32 


Powder. 


Kind. 


Weight. 


B 
O 


a 

s> 

« 

« 

a 
e 

o 
Q 


29      8 


29  8 

29  8 

29  8 

29  8 

29  8 


Xo.of 
prisms. 


Projectile. 


Kind. 


i 


.1 

I  s 

a  u 

es  a 
•a  — 

1§ 


o 

Xi 


Weight. 


Pound*. 
1,014 


Travel 
of  shot 
in  bore. 


lneK§a. 

91.875 


l.OU 
l.OU 

1,014 

1.014 
1.014 


Eleva 
tion. 


I 


Time  of  per  aqw 
flight.  !     inekif 
I      boie. 


O  i 

60    00 


IXMt. 


91  875  I  60    00 
60    OO 


91.875 
91.875 

91.875 
91.875 


60    00 


60    00 


60    00 


Lost. 
33 


PmsA 
5  P,12.^ 


S  P.  Ill 


5  P,W 


12.1 
12.1 


ai|!    p.  12,: 

32        U,12.< 


*^:lu; 


P,12.l 
12,1 


Lost. 


« 
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hry,  at  Sandg  Hook  Proving  Ground,  April  3  and  7, 1894. 
inltaneooaly  from  12inch  B.  L.  steel  mortar.] 


md,  strcBgth  and 
dSrectioo. 


Special  remarks  about  each  tire,  such 
aa  effect  on  piece,  action  of  breech 
mecbanism,  consumption  of  powder, 
sound  of  projectile  in  flight,  aca^tter- 
ingof  fragments,  etc. 


Struck  in  water  and  lost.    Sighting 
changed  for  next  shot. 

TARGET. 


(lonaral  remarks. 


Range. 


id  trom  right  and 

w.  8S°,  A  miles  an 

or. 

id  from  left  and 

ftr,  20°,  4  miles  an 

or. 

d  from  left  M<>,  4 
lea  an  hour. 


d  from  left,  90^,  6 
lea  an  honr. 


,  rard*. 
2.485 


2.497 


2,507 


2,607 


2,484 


Deria- 

tion 
(righO. 


Tards. 
174 


From  ceutcrfof  impact. 


183 


184 


187 


190 


LoDgitudi- 
nal. 


Td». 


11 


11 


Ydt. 
11 


Lateral. 


Right.  Left 


TardM. 


12 


.4 


3.4 


6.4 


Tdt. 
9.6 


6 


23 


23  !     10.2  I  10.2 


12,480-1-6  =  2,496;  918-5-5  =  183.6; 
46-4-6=9.2;  20.4-1-5=4.08. 

Yards. 

Greatest  range 2, 507 

Leastrange 2.484 


Dispersion  in  range . . . . 

Greatest  deriation  from  plane 
of  fire 

Least  deviation  from  plane  of 
Are. 


23 


190 
174 


LateraLdispersion . 


16 


2.496 


Mean  range 

Mean  lateral  deviation  from 

plane  of  lire 183.6 

Mean  longitudinal  deviation 


ttom  center  of  impact 
Mean  lateral  deviauon  from 

center  of  impact 

Mean  absolute  deviation  from 

center  of  impact 


9.2 
4.08 

10.06 

Mean  angular  deviation  from  plane 
offlre,  4«»13'  10". 


Mortar  mounted  on  snring 
return  carriage  No.  16.  K. 
Poole  &  Son  Co. 

Obturating  friction  primers. 

Fired  down  the  beach. 

Cop])er  cylinders  of  9,000 
pounds  initial  compres- 
sion and  tables  of  1890. 

The  charge  Ih  taken  from 
previous  firing  and  gives 
o5l  foot  seconds. 

Each  round  on  the  third 
was  followed  by  a  round 
from  the  steel  mortar  as 
soon  aa  the  time  of  flight 
was  observed,  the  interval 
bein^  about  one  minute. 

The  piece  was  aimed  bv  a 
brass  pointer  attached,  to 
lower  roller  path  and  a 
vertical  line  on  a  brass 
plate  attached  to  upper 
roller  path. 


Barometer 30.51 

Thermometer, 

dry 390 

Thermometer, 

wet j     32° 

Humidity I       43 


Apr  .3.,  Apr  .7. 


30.31 

430 

850 
41 


Firing  conducted  by  Lieut. 
F.  P.  Peck,  Ordnance  De- 
partment. 
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Record  of  firing  with  l^-inch  B,  L.  coat-iron  mortar,  No.  51,  Bm 

lObject  of  flriDg,  to  obtain  target  in  coiiipww 


Date.      "S 


I*owdor. 


Projectile. 


I  ;.  i  Kind. 


^&*  «%■ 


X) 


Apr.  7 

Apr.  7 

Apr.  7 

Apr.  7  ;  36 

Apr.  7  I  37 


34 


35 


'*^ 

s 

a   r 


^^'-«>»*'pri"Ji.  ^-d- 


I«6«.  Oz. 

76  8 

76  8 

76  8 

76  8 

76  8 


813—7 
813—7 
818—7 
813—7 
813—7 


Weight. 


Travel 

ofeihot 

in  bore. 


Eleva- 
tion. 


Pm 

Time  of  per* 

flight.  I    ind 


§1 
II 

CO   tj  -1-1    ) 


Pounifo. 
811 

811 

811 

811 

811 


Inches. 
91.6 

01.6 

01.6 

01.6 

01.6 


60 
60 
00 
60 
60 


00 
00 
00 
00 
00 


53i 


63 


53 


P9 
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Sandg  Hook  Proving  (iround,  April  5  and  7,  7^W— Continued, 
iltaneoosly  from  12-lDch  B.  L.  steol  inorUir.] 


9.  a4reiigtb  and 
diincticni. 


.  from  left    And 

it,17<',0inilesaii 

r. 

1  from  l«lt  and 

It,  IT^tOmilMan 

x. 

.  from  left  and 

itk  7<^,  9  miles  an 

r. 

from  left  and 
It.  7°,  10  miles  an 
r. 

from  left  and 
t,  70, 10mile«i  an 
r. 


Special  remarks  abont  each  fire,  such 
as  effect  on  piece,  action  of  breech 
mechanism,  consnmption  of  powder, 
sound  of  pra^eotlle  in  flight,  scatter- 
ing of  fragments,  etc. 


TARGET. 


From  center  of  impact. 


Longitudi- 
nal. 


+    i    - 


Yardn. 
7.449 


7.427 
7,481 
7.381 
7.482. 


Yardt)  Ydt. !  Ydt. 


445 

15 

450 

436 

47 

420 

414 

I*  *  * "  * ' 

02 

53 
2 


Lateral. 


Right.;  Loft, 


YardM.l  Yds. 
10.8 


15.8 


1.8 


62       28.4     28.4 


37, 170 -5-  5  r=  7,434 ;  2, 171  h-5  =  4H4.2^ 
124-f-5=24.8;  50.8-5-5^11.36. 

Yards. 

Greatest  range 7,481 

Leastrange 7.381 


Dispersion  in  range. 


100 


Greatest  deviation  from  plane 
offire 450 

Least  deviation  from  plane  uf 
flre 414 


Lateral  dispersion 


30 


General  remarks. 


Meanrange 7,434 

Mean  lateral  deviation  from 

Tilaneoffire 434.2 

Mean  longitudinal   deviation 

Arom  center  of  impact 24. 8 

Mean  lateral  deviation  from 

center  of  impact 11.30 

Mean  absolute  deviation  from 

center  of  impact 27. 28 

Meiln  angnlar  deviation  from  plane 
of  flre,  30  20'  30". 


Mortar  mounted  on  spring 
return  carriflgt^  Ko.  10. 
K.  Poole  &  80U  Co. 

Obturating  fHctiou  primers. 

Fired  to  sea. 

Copper  cylinders  of  24,000 
pounds  initial  compres* 
sion  and  tableH  of  1890. 

The  charge  is  taken  from 
previous  firing  and  gives 
1,020  foot  seconds. 

Each  round  followed  a 
round  from  thu  steel  mor- 
tar as  soon  as  thu  records 
wore  obtained  at  the  plane 
tables,  the  interval  Ixdng 
about  two  minutes. 

The  piece  was  aimed  by  a 
brasM  pointer  att^ichod  to 
lower  roller  path  and  a 
vertical  lino  on  a  brass 
plate  attached  t^)  upper 
roller  path. 

Barometer.  30.31 ;  thermom- 
eter, dry,  43°;  thermom- 
eter, wet,  35<^;  humidity, 
41. 

Observed  at  plane  table  nt 
Kavesink  Highlands  by 
Lieut.  M.  F.  Harmon, 
First  Artillery  and  on  the 
fort*  wall  by  Mr.  Richard 
Sborrock. 

Firing  conducted  by  Lieut. 
F.  P.  Peck,  Ordnance  De- 
partment. 
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Beeprd  of  fkrim^  wUk  JS-nuk  B.  L. 


,  >•.  61, 


[Oiv^«f 


Date. 


Xo. 

of 

lirr. 


PowdffT. 


Pn^ertOe.  "Vn^ 


Xi 
•1 


iter    Trarel 
iped  of  shoe 


A.  %. 

Mar.    :; 


Mar.  12 


Kiwi.    Weight.     Kind.     Weight. 


Pounds. 


Piomnds, 


[U 


13 


14     \'-£ 


'  /''^  «  ^ 


15 


Mar.  V2        16 


K 


3 


•J8 


If 


^  J 


*•    "^  "I 

•9  -   ' 


2S 


281 


Si 


s 

a 

X 

'  1  < 


.a 


1.014 


l.OU 


1,014 


1.014 


37         91. 


38         91. 


1 
150  iMt 


■vule. 


3        *       t 


1       Id 


5S2 
553 


1     18 


54C 


49         91.8       1     18 


50         91.8        1     18 


135+ ¥ 

541 
5&1 


1 


543f 
552 

•  i2&-fv; 
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i«4ry.  at  Sandy  Hook  Proving  Ground  March  S  and  12, 1894, 
eomparatiTe  targets  with  steel  and  cast-iron  mortars.] 


Wind. 
Counter!  streneth 
recoil.  >      and 

'direction. 


1 


(i 


Ft.  In. 


3    11 


t 


s 


a 

2 


^ 


goo 
o    . 


Special  remarks  about  each  fire, 
such  as  effect  on  piece,  action  of 
breech  mechanism,  consomption 
of  nowder,  sound  of  jprojectile  in 
flignt,  scattering  or  fragments, 
etc. 


Struck  in  butt,  6  planks  below  top 
of  opening.  Copper  cylinders  of 
9,000  pounds  initial  compression 
and  tables  of  1892. 


Copper  cylinders  of  9,0<I0  pounds 
initial  compression  and  taoles  of 
1892. 


Copper  cylinders  of  9,000  pounds 
initial  oompretoion  and  tables  of 
1892. 

Copper  cylinders  of  9,000  pounds 
initial  compression  and  tables  of 
1892. 


General  remarks. 


Mortar  mounted  ou  pnK>f  carriage 

(Krnpp). 
Obturating  friction  primerH. 
Fired  into  sand  butt  No.  2. 
'  Barometer,  30.33 ;  thermometer, 46° ; 

humidity.  45. 
Firing  conaucted  by  Lieut.  M.  F. 

Harmon,  First  Artillery. 


\ 


Mortar  mounted  on  proof  carriage 

(Krupp). 
Obturating  fnction  primers.. 
Fired  into  sand  butt  No.  2. 
Barometer,  30.04;  thermometer,  49°; 

humidity.  39. 
Firing  conaucted  by  Lieut.  M.  F. 

Hannon,  First  Artillery. 


Appendix  SI.  IHB4. 


PLA.TE  IT. 


Appendix21   1^94 


PLA.TE   IT. 


Appendix.21  1894 


-  1 


1 1 


i 


PLJLTE  IL 


I    S 


m 


,f,^. 


>*    V 
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2 
Date.      "S 


Jieoord  of  firing  with  l:?-inch  B,  L.  ctuUiron  mortar^  No.  51^  BMtlder 

[Oljject  of  firing,  to  obtain  target  in  oompariMm  t] 

Powder.  Projectile. 


o    1 


Kind. 


'    A.M. 
Apr.    7  I  33 


Apr.  7  I  34 

Apr.  7  35 

Apr.  7  38 

Apr.  7  37 


w^i^u*  ■   ^^'  of 


c 

OS 

0   r 


X6«.  O^. 

76  8 

76  8 

76  8 

76  8 

76  8 


813—7 
813—7 
813—7 
813—7 
813—7 


Kind. 


Weight. 


a  a 

la 

CO  <y  •»■ 

if* 

CO 


PottncU. 
811 

811 

811 

811 

811 


Travel 

of  shot 

in  bore. 


Eleva- 
tion. 


Time  of 
flight. 


InehM.      o 
91.6         60    00 


91.6 
91.6 
91.6 
91.6 


60  00 

60  00 

60  00 

60  00 


Presamo 

per  aqtun 

incnirf 

bore. 


534 

53 

33 

52| 

524 


S  P,  26.101 
I  U.2R,47< 

J  P,  28,401 

\  tT.aa,» 

{  U.  25.90 
J  P,  28,60 

5  P,  26.04 
i  U,  25,77 
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E  TABLE  FOB  S.B-INCH  FIELD  G  UNS  WITH  SHELL  AND  SHRAPNEL. 

(3  plates.) 

Sandy  Hook  Proving  Ground, 
[  October  12, 1893. 

b:  In  accordance  with  your  instructions,  I  have  the  honor  to  sub- 
tle following  report  on  the  determination  of  a  range  table  for  the 
ich  steel  field  gun : 

fore  beginning  the  firing  for  the  range  table  proper,  an  attempt 
made  to  ascertain  the  acceleration  of  the  projectile  from  the  muzzle 
e  point  of  maximum  velocity,  and  the  position  of  this  point.  The 
lity  ^was  thus  measured  at  10  points  20  feet  apart  in  front  of  the 
ie,  but  not  with  sufficient  accuracy  to  be  of  use  in  applying  to 
latations  on  the  trajectory  near  the  muzzle;  and  the  reduction  of 
instrumental  velocity  to  the  muzzle  has  therefore  been  made  by 
lls's  equations  as  if  the  projectile  had  moved  through  quiescent  air. 
der  to  determine  small  c  for  use  with  Ingalls's  equations,  velocities 
taken  with  both  shell  and  shrapnel  at  points  nearly  1,000  yards 
t,  the  data  for  this  firing  being  here  given  in  full. 

Common  shell, 
[Band  0.625"  fh>m  base;  weight,  13^5  pounds.] 


Thermoni- 

Velocity 

at  3,000 

feet  from 

Loss  in 
veloc- 
ity. 

Barom- 
eter. 

eter. 

Ikom  1 

Bfe. 

muzzle. 

Dry. 
68 

Wet. 

to 

1,213 

385 

30.39 

54 

106.2 

1,213.4 

394.8 

30.39 

68 

54 

IM.4 

1.206.1 

390.3 

30.40 

66 

56 

R8.4 

1.233.2 

393.2 

30.40 

66 

fA 

l»2.8 

1, 217. 4 

375.4 

30.42 

68 

59 

118.3 

1.213.6 

389.7 

30.41 

69 

60 

109.3 

1.232.2 

377.1 

30.41 

71 

61 

^1 

1.223.1 

360 

30.39 

78 

69 

Wl.% 

1,228.9 

378.9 

30.39 

77 

67 

m.2 

1.219.9 

377.3 

30.38 

76 

64 

>IW.9 

1.216.2 

382.7 

30.38 

74 

59 

»8K.2 

1. 210. 4 

384.8 

'30.38 

73 

57 

Wind,  miles  per  hour. 


I  Longitndi- 
I  nal  compo' 
nentofwind, 
foot  sec- 
onds. 


25  from 

23  from 

13  from 

do 


right  and  front  36° 
right  and  front  47° 
right  and  front  69° 


15  from  right  and  rear  35° 

do.... 

14  from 
13  from 
12  from 

18  from 

19  from 
do 


right  and  rear  35° 
right  and  rear  35° 
right  and  rear  35° 
right  and  rear  :i5° 
right  and  rear  77° 


Front  29.7. 
Front  23. 
Front  6.8. 

Do. 
Bear  IH. 

Do. 
Rear  16.8. 
Bear  15.6. 
Rear  14.4. 
Rear  21.6. 
Rear  6.3. 

Do. 


Shrapnel. 


mz 

1.180.6 

421.7 

30.28 

81 

65 

SM.1 

1.184.2 

414.9 

30.27 

82 

65 

m 

1.188 

421 

30.27 

82 

65 

113.8 

1.200.8 

413 

30.27 

82 

65 

107.4 

1.182.9 

424.5 

30.27 

80 

63 

vn.i 

1,160.1 

411 

80.21 

66 

55 

m.9 

1,184.3 

419.6 

30.20 

66 

56 

M)1.3 

1,174.5 

426.8 

30.19 

68 

58 

184.5 

1.153.5 

431 

30.16 

67 

56 

«7.3 

1.170.7 

426  6 

30.15 

67 

56 

8  from  right  and  rear  16° . . 
14  from  right  and  frtmt  55° 

do 

14  from  right  and  front  78° 

do.... 

8  ft-om  right  and  rear  55°  . . 
10  fnim  right  and  front  38° 
10  from  left  and  front  39°. . 
90  from  right  and  ftont  9° . 
20  from  right  and  front  15° 


OBB  94- 


15 


Rear  11.3. 
Front  11.8. 

Do. 
Front  4.3. 

Do. 
Rear  6.6. 
l'*ront  11.6. 

Do. 
Front  29. 
Front  28.3. 
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From  these  the  mean  value  of  small  c  for  common  shell  is  0.93  ne 
and  for  shrapnel  1.03;  and  with  these  values  the  following;  tables 
computed,  taking  y= 1,685  foot  seconds. 

Bange  table  for  iiommon  shell. 


Range. 

Angle  of 
depar- 
ture. 

Angle  of 
tall. 

Time  of 
flight 

Remain- 
ing 
velocity. 

Yards. 

O 

; 

o 

/ 

" 

Ft.  9eet, 

500 

0 

32 

0 

36 

0.96 

1.450 

000 

0 

3» 

0 

45 

1.17 

1.408 

700 

0 

47 

0 

54 

1.39 

1,366 

800 

0 

55 

05 

1.61 

1.326 

900 

03 

16 

1.84 

1.287 

1,000 

12 

28 

2.07 

1,250 

1,100 

21 

41 

2.32 

1,215 

1,200 

30 

55 

2.57 

1,182 

1,300 

40 

2 

00 

2.82 

1.151 

1,400 

50 

2 

25 

3.09 

1.121 

1,500 

2 

01 

2 

41 

3.36 

1.094 

1.600 

2 

12 

2 

50 

3.64 

1,070 

1,700 

2 

23 

3 

17 

3.92 

1.048 

1,800 

2 

35 

3 

36 

4.21 

1,029 

1,000 

2 

47 

3 

56 

4.50 

1,011 

2,000 

3 

00 

4 

17 

4.80 

994 

2.100 

3 

13 

4 

38 

5.10 

979 

2,200 

3 

27 

5 

00 

5.41 

964 

2,300 

3 

41 

5 

23 

5.72 

949 

2,400 

3 

55 

5 

47 

6.04 

935 

2.500 

4 

09 

6 

11 

6.37 

922 

2.600 

4 

24 

6 

87 

6.70 

909 

2.700 

4 

40 

7 

03 

7.03 

896 

2,800 

4 

56 

? 

30 

7.37 

883 

2.000 

5 

12 

58 

7.71 

871 

3.00O 

5 

29 

8 

27 

8.06 

850 

3.10U 

5 

46 

8 

56 

8.41 

847 

3.200 

6 

04 

9 

26 

8.77 

836 

3.300 

6 

22 

9 

57 

9.13 

825 

3,400 

6 

40 

10 

29 

9.49 

814 

3.500 

6 

59 

11 

01 

9.86 

803 

3,600 

7 

18 

11 

34 

10.23 

793 

3,700 

7 

38 

12 

08 

10.61 

783 

3,800 

7 

58 

12 

4:« 

10.90 

773 

3.000 

8 

18 

13 

18 

11.37 

764 

4.000 

8 

39 

13 

54 

11.76 

756 

4,100 

9 

00 

14 

31 

12.15 

746 

4,200 

9 

22 

15 

00 

12.55 

737 

4,300 

9 

44 

15 

47 

12.95 

729 

4,400 

10 

06 

16 

26 

13.35 

721 

4,500 

lU 

29 

17 

05 

13.75 

718 

RANGE   TABLE   FOR   3.a-niCH  FIELD   OUN. 
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Range  table  for  shrapnel. 


Bange. 

Angle  of 
depar- 
ture. 

Ansle  of 
fall. 

Time  of 
flight. 

Remain- 
ing 
velocity. 

TardM. 

o 

1 

o 

1 

// 

Ft.  tees. 

500 

0 

33 

0 

37 

.97 

1,426 

600 

0 

40 

0 

46 

1.18 

1,380 

700 

0 

48 

0 

56 

1.40 

1,335 

800 

0 

56 

1 

06 

1.63 

1.292 

900 

04 

1 

19 

1.87 

1,251 

1,000 

13 

1 

32 

2.11 

1,212 

1,100 

23 

1 

45 

2.36 

1,176 

1,200 

33 

2 

01 

2.62 

1,142 

1,300 

44 

2 

17 

2.89 

1,110 

1.400 

55 

2 

31 

3.16 

1,082 

1,500 

2 

06 

2 

52 

3.44 

1.056 

1,600. 

2 

17 

3 

11 

3.73 

1,034 

1,700 

2 

29 

3 

80 

4.02 

1,014 

1,800 

2 

42 

3 

50 

4.32 

995 

1,900 

2 

55 

4 

12 

4.62 

978 

2,000 

3 

09 

4 

34 

4.93 

062 

2,100 

3 

23 

4 

57 

5.25 

946 

2,200 

3 

37 

5 

21 

5.57 

030 

2,300 

3 

52 

5 

45 

5.9(1 

915 

2,400 

4 

07 

6 

11 

6.23 

901 

2,500 

4 

23 

6 

88 

6.66 

887 

2.600 

4 

39 

7 

05 

6.90 

873 

2,700 

4 

55 

7 

34 

7.25 

860 

2,800 

5 

12 

8 

04 

7.60 

847 

2,900 

5 

30 

8 

35 

7.96 

835 

3,000 

5 

48 

9 

07 

8.32 

823 

3,]00 

6 

07 

9 

39 

8.60 

811 

3,200 

6 

26 

10 

12 

9.06 

800 

3,300 

6 

45 

10 

46 

9.44 

789 

3,400 

7 

05 

11 

21 

9.82 

779 

3.500 

7 

25 

U 

56 

10.20 

769 

3,600 

7 

46 

12 

32 

10.59 

759 

3,700 

8 

07 

13 

09 

10.98 

750 

3,800 

8 

28 

13 

48 

11.38 

741 

3,900 

8 

50 

14 

28 

11.78 

733 

4,000 

9 

12 

15 

08 

12.19 

725 

4,100 

9 

34 

15 

49 

12.60 

718 

4,200 

9 

56 

16 

31 

13.02 

711 

4,300 

10 

19 

17 

14 

13.44 

704 

4,400 

30 

42 

17 

58 

13.86 

698 

4,500 

n 

05 

18 

43 

14.29 

692 

mp  of  the  piece,  using  a  velocity  very  nearly  equal  to  the 
y  ^was  determined  for  each  degree  from  0^  to  10^  and  the  results 
KLied  on  the  diagram,  PL  i,  where  the  ordinates  of  the  curve 
t;  very  nearly  the  jump  corresponding  to  different  elevations, 
886.  In  obtoining  the  data  for  this  curve  the  carriage  was  on 
Ltal  plank  platform  with  a  concrete  bed;  the  shots  were  fired 
a  vertical  screen  placed  100  feet  from  the  muzzle  and  the  level 
»hot  hole  with  respect  to  the  muzzle  in  the  firing  position  was 
led;  adding  to  the  height  of  each  shot  hole  the  space  through 
body  would  fall  by  gravity  during  the  time  of  flight  of  the  pro- 
^res  the  point  where  the  tangent  to  the  actual  trajectory  at  its 
erces  the  screen. 

iference  between  the  angle  of  departure  thus  determined  and 
ktion  given  by  the  quadrant  is  the  jump. 
me  of  flight  to  the  screen  was  measured  by  a  chronograph, 
tots  were  fired  for  jump  from  the  fort  wall,  the  muzzle  nearly 
ig  over  the  edge  of  the  wall,  which  is  about  15  feet  high. 
ladrant  elevation  was  54  feet  and  the  jump  was  11^  feet,  or  9^ 
than  the  jump  for  the  same  elevation  when  flred  from  a  plat- 
a  level  with  the  ground,  the  nature  of  the  platform  being  the 
the  two  cased. 

:he  carriage  on  the  fort  wall  but  10  feet  in  the  rear  of  the  posi- 
I  which  the  jump  was  measured,  a  number  of  shots  were  fired 
»  of  three  at  the  various  ranges  from  1,000  yards  up  to  4)700 
Rie  data  for  this  firing  are  here  given  in  full. 
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ectin^i:  the  ranges  for  lonji^itadmal  effect  of  wind  in  the  above 
i  method  given  by  Lieut.  Whistler  in  the  Journal  United  States 
for  July,  1892,  was  used ;  and  in  reducing  the  actual  ranges  to 
conditions  and  1,685  foot  seconds'  velocity  certain  approxima- 
e  made  to  shorten  the  computations,  but  the  resulting  errors 
ably  not  exceed  in  any  case  the  variation  caused  by  1  foot  of 
• 

be  observed  that  the  jump  opposite  any  particular  quadrant 
is  7  feet  less  than  given  by  the  jump  curve.  The  reason  for 
follows:  At  the  quadrant  elevation  of  54  feet  the  jump  from  . 
rail  was  found  to  be  9^  feet  less  than  when  on  the  platform  on 
id ;  but  by  using  the  reduced  range  of  the  second  sl^ell,  which 
3t  probable  of  the  first  group  of  three,  and  c=.93,  the  angle 'of 
>  is  found  by  computation  to  be  4  feet  less  than  by  applying 
curve.  Now,  since  the  value  of  c  was  determined  by  firing  at 
3,  its  application  to  determine  the  angle  of  departure  for  this 
Qore  reliable  than  for  any  other.  Therefore  a  mean  of  these 
ences,  or  7  feet  approximately,  is  taken  to  be  the  uniform  excess 
t  tbe  platform  at  which  determined  over  the  jump  at  the  plat- 
L  which  the  firing  for  range  was  made. 

danation  of  this  difference  is  offered  as  follows:  Firing  from 
of  the  ground,  the  gases,  spreading  out  with  much  higher 
ban  the  projectile  has,  are  refiected  upward  as  they  reach  the 
•r  some  distance  in  front  of  the  muzzle  and  produce  an  upward 
on  the  projectile  in  its  fiight;  firing  over  a  wall,  this  element 
mp  does  not  exist.  If  this  is  true,  we  would  expect  that,  as 
Ic  was  brought  back  from  the  crest  of  the  waN,  the  jump 
idoally  increase  to  its  value  when  firing  from  the  level  of  the 
The  firing  for  range  was  made  with  the  muzzle  about  12  feet 
crest,  so  that  7  feet  would  seem  to  be  a  fair  value  for  the  dif- 
etween  the  two  cases.  Surely  this  value  is  closer  the  truth 
variations  in  the  jump  due  to  service  conditions  on  account 
at  soils,  the  sinking  of  trail  and  wheels  in  the  ground,  or  the 
n  of  ground  with  the  horizontal. 

ae  angles  of  departure  thus  found  and  the  reduced  ranges  som 
ing,  the  following  curve  (Pi.  ii)  for  the  angle  of  departure 
)n  shell  was  made.  The  lower  curve  differs  from  it  by  the  jump 
in  the  Jump  curve,  and  gives  the  angle  of  sight  to  be  used 
ng^  from  a  level  platform  on  a  level  with  the  ground,  tn  the 
ding  diagram  (PI.  iii)  for  shrapnel,  the  angle  of  departure 
made  from  the  computed  table  and  the  angle  of  sight  curve 
9  before. 
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ACCUBACY   TRIALS  OF  A  WORN  8-INCH  R.  L.  RIFLE  WITH  ENLARGE! 

ROTATING  BANDS. 

'    (2  plates.) 

Sandy  Hook  Proving  Ground, 
New  York,  N.  F.,  November  21, 1894. 

Sir  :  I  have  the  honor  to  forward  herewith  record  of  firings  made  witl 
the  8-inch  B.  L.  rifle  >To.  1,  Watervliet  Arsenal,  in  accordance  witl 
authority  contained  in  O.  O.  file  3595  for  the  jiarpose  of  ascertaining 
whether  in  guns  whose  bores  have  become  worn  and  scored  by  long  iis( 
an  increase  in  accuracy  may  be  secured  by  providing  their  projectile 
with  rotating  bands  of  greater  thickness  than  in  service  projectiles. 

In  firings  with  the  rifle  above  mentioned,  as  well  as  with  the  10-incl 
B.  li.  rifle  type,  a  considerable  falling  off  in  accuracy  was  noted,  ai 
erosion  developed  in  the  bores  and  chambers,  and  the  rifling, especial);; 
iu  the  vicinity  of  the  forcing  cone,  became  worn.  Under  these  condi 
tions  the  projectiles,  in  loading,  were  forced  about  an  inch  farther  int^ 
the  bore  than  the  normal  loading  position,  thereby  reducing  the  density 
of  loading  and  travel  of  shot  for  the  same  charge.  Moreover,  an  exam 
Ination  of  recovered  projectiles  clearly  indicated  that  the  rifling  ha( 
not  been  properly  taken,  the  rotating  bands  in  many  instances  showing 
very  faint  marks  of  rifling,  and  in  others  the  bands  were  sheared  per 
fecUy  smooth,  due,  no  doubt,  to  the  great  velocity  with  which  the  sho 
had  entered  that  portion  of  the  bore  where  the  rifling  was  not  worn 
and  was  still  of  its  normal  depth.  It  was  thought  that  these  defect 
might  be  overcome  by  giving  the  rotating  band  sufficient  increase( 
thickness  to  cause  the  shot  to  stop  at  its  proper  loading  position.  Ii 
this  way,  as  the  original  density  of  loading  and  travel  of  shot  woulc 
be  retained  and  the  projectile  beenabled  to  take  the  rifling  while  mov 
in g  at  a  slow  velocity,  the  accuracy  of  the  gun  should  be  restored. 

Careful  measurements  indicated  that  increasing  the  thickness  (diam 
eter)  of  the  band  0.0825  inch  would  be  sufficient  for  the  purpose. 

Two  targets  of  10  shots  each  were  made  with  projectiles  having  tin 
service  band  and  enlarged  band  respectively.  In  order  that  the  weathe 
conditions  might  be  as  nearly  identical  as  possible,  the  shots  were  firec 
alternately.  The  platted  targets,  which  accompany  the  record,  indicate 
nnnsually  good  practice  with  both  forms  of  band.  That  with  th< 
enlarged  bands  is,  however,  decidedly  the  better  of  the  two;  it  is  th< 
best  target  ever  made  at  this  place  with  an  8-inch  rifle,  and  demon 
strates  tiiat  after  an  8-inch  gun  has  been  fired  over  ^0  rounds  it  ii 
XK>S8ible  to  make  it  as  accurate  as  when  new  by  the  simple  method  o 
increasing  the  diameter  of  the  rotating  bands  of  its  projectiles. 
Very  respectfally,  your  obedient  servant, 

Frank  Heath, 
Captain,  Ordnance  Departme^it,  U,  S.  Army,  Commanding. 

The  Chief  op  Ordnance,  U.  S.  Army, 

Washington,  i).  C. 
(4271)  "^ 
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Itecord  of  firing  with  S-inch  B.  L.  rifle,  ateel,  No.  1  type,  Watenlkt  inawl, 
[Object  of  firing,  to  test  relative  accuracy  of  projectiles  with  semce  budsaiil 


Date. 


No. 

of 

fire. 


Powdor. 


Kind. 


Weight. 


P.  M. 

Nov.  10 


329 


Nov.  10  '  "330 


Nov.  10     331  ! 


Nov.  10 


Nov.  13 


332 


333 


Nov.  13 


334 


Nov.  13  ,  337  I 


Nov.  13     338 


Nov.  13     341 


10 


•a 

pi 


B 

m 

P. 

2 


I 


Nov.  13     342 


Nov.  13  j  345 


Nov.  13 


346 


No.  of 
prisms. 


Lbt.  Oz. 

62  13i! 

63  13} 
^1)  5 

127  0 

"  63"l3i 

62  13Aj 

0  5  ; 


618 

666 

Igniter. 


Prq}ectile. 


Kind. 


Weight. 


127 

0 

63 

62 

0 

134 

131 

5 

_127 

62 

63 

0 

0 

127      0 


62  13 

63  1 
0      5 


k 


! 


/      U 


127 

P 

63 

02 

0 

13* 

i 

127 



62 

63 

0 

0 

13* 

127 

0 

1   «3 
02 

1   0 

1 

1  127 

0 

1   63 

1   ®* 

!   0 

J  34 

,  127 

0 

1 

62 

63 

U 

13i 

127 

c 

63 

62 
0 

18* 
'I' 

127 

0 

1 

!   63 

? 

1  127 

;. 

0 

677 
Igniter. 


607 

681 

Igniter. 


678 

681 

Ignitt'r. 


676 

686 

Igniter. 


673 

682 

Ignit*^. 


680 

680 

Igniter. 


688 

670 

Igniter. 


001 

675 

Igniter. 


680 

692 

Igniter. 


686 

670 

Igniter. 


680 
601  ! 
Igniter,  j 


"S 

m 

i 
t 

as 


9 


c 


£ 


PoundM. 
301 


\) 


v\ 


300 


301 


301 


300 


300 


Travel 
of  shot 
in  bore. 


Ineheg. 
202.625 


SleTatica. 


Detei 

tin 

poiBti 


Quadrant 1    48 


202.90    ;  Qnadrant 1    30 

I  Seott sight... 0    46 


202.75    I  Quadrant 1    22 

;  8cott sight... 0    40 


202.625 


202.625 


202.625 


300  j     202.625 


Quadrant 1    22 

Scott  tight...  0    40 


Qnadxant 1    28 

fe»bottsight...O    46 


Quadrant....!    28  ; 
8cott sight... 0    46  I 


Qnadrant . . 
Scott  sight. 


.1    28 
.0    46 


300       202.625 


Quadrant.. 
Scott  sight. 


.1    28 
0    46 


300       202.625 


Quadrant 1    28 

S<'ottsi^ht...O    46 


3O0      202. 575  ;  Quadrant . . 
S(>ott  sight. 


.1    28 
.0    46 


300  I    202.576 


300 


202.575 


Quadrant . . 
Scott  sight. 


.1    28 

.0     46 


Quadrant . . 
Scott  sight. 


.1    28 
.0    46 
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ndy  JBook  Proving  Crround,  from  November  10  to  November  IS,  1894. 
mds  enlar£ed  to  oorrespond  to  the  enlargement  of  the  bore  from  eroeion.] 


Beeoil. 


It.  Jn. 


\ 


4    4 


4    4 


1 


4    4 


4    4 


4    4 


4    4 


4    4 


4    5 


4    5 


4    5 


4    5 


Coas- 
ter 
recoil. 


Ft.  In. 
4    4 


2    0 


2    0 


2    0 


4    4 


4    4 


4    4 


4    4 


4    5 


0    2 


4    5 


0    2 


Wind, 

etrenstli 

and  di* 

rection. 


I 

a 

e 

>15 


§1 

-J 

•^S  E 


§ 

M 
O 


Special  remarks  aboat 
each  fire,  anch  aa  ef- 
fect on  piece,  action 
of  breech  mechan- 
ism, consumption  of 
powder,  sound  of 
projectile  in  flisbt. 
scattering  of  frag- 
ments, etc. 


Sighting  shot.  Miss- 
ed target.  Flight 
▼ery  unsteady. 


o 


Sighting    shot.    Ap- 

Sarentiy  steady  in 
ight.    Struck   100 

yards  in  rear  and  20 

feet  right. 
Sightingshot.  Steady 

In  flight.    Struck  IH) 

yards  in  rear  and  8 

feet  right. 
Sighting   shot.    Ap- 

parenUy  steady  in 

flight.    Struck  tar- 

fet  10  feet  below  and 
feet  right  of  cen- 
ter. ' 


S 

o 


.2  ' 

•«« 

M 

s 

e 

o 

c 

ja 

•d 

** 

a 

s, 

^ 

§ 

^4 

6 

oo 

09 

i 

as 


a5 


I      I 


rs 
a 


General  remarks. 


Gun  mounted  on  8-inch  proof  carriage. 

Obturating  friction  primers. 

One-half  pint  of  oil  added  to  cylinders. 

82.000  GopperH  of  1890. 

Scott  sight  No.  626  used. 

Fired  at  1-mile  target. 

The  target  could  not  be  seen  from  the 
gran,  owing  to  butt  l^o.  2  being  in 
tne  line  or  lire,  and  the  gun  was 
laid  by  the  Scott  sight,  using  a  mark 
on  the  butt  aa  »  s^hting  point,  550 
feet  from  the  gun.  The  cent«r  of 
the  target  was  in  the  plane  cf  fire. 

The  target  was  made,  idtemating 
every  two  shots  with  projectiles 
with  enlarged  bands. 

When  the  top  carriage  remained  out 
of  battery  after  firing  it  was  suffi- 
cient to  start  it  with  a  pinch  bar  to 
make  it  run  in  battery. 


TARGET. 


From  center  of  target. 


a 

I 


o 


VerU- 
cal. 


9 

> 


333|. 

384'. 

337;. 

3381 

34l!. 

342. 

345,. 

346 

349. 

350!. 


o 


2 
1 
1 

»  «  ■  ■ 

5 

7 

3.5 

7 

4 

5.5 


Hori- 
zontal. 


.a 
to 


V 


5.5 

2 

2 

3 

4.5 

2 

4. 

7 

5. 

4 


From  center  of 
impact. 


Verti- 
cal. 


o 


1.4 
2.4 
2.4 
5.4 


o 


Hori- 
zontal. 


5 


1.6 

3.6, 

0.1 

3.6 

0.6 

2.1 


1.5 


0.5 


0.5 
3 

1.5i. 
0 


2 

2 
1 
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Regard  of  firing  tcith  S-iuch  B,  L,  rifle,  steel,  No.  J  type,  Watervliet  ifMiiaI,«t 
[Object  of  firing,  to  test  rvUUve  accaracy  of  prqjectil«s  with  •errioe  biiA  wi 


Date. 


p.  M. 
Nov.  13 


Nov.  13 


Nov.  13 


Nov.  13 


Nov.  13 


Nov.  13 


Nov.  13 


Powder. 


No. 

of 

fire, 


Projectiles. 


349 


Kind.     Weight. 


Lbs.  OzJ 

(\      63  13f 

62  134 

0  6' 


No.  of 
prisms. 


Kipd. 


360 


335 


336 


339 


340 


343 


Nov.  13     3U 


Nov.  13     347 


Nov.  13 


348 


3 


•A 


p 


a 

« 

u 

p. 

a 

o 

%m 


p 


689 

680 

Igniter. 


127      0 


63  13i' 

62  13{' 

0      5  I 

127      0 


63    13J 

62    131 

0      5 


687 

674 

Igniter. 


®  S 


£ 


127 

0 

63 

13J 

62 

^1 

0 

127 

0 

63 

134 

62 

134 

0      5 


688 

676 

Igniter. 


687 ; 

677  I 
.Igniter.  , 


691 
676  ■ 
Igniter.  I 


127 


63 

62 

0 

1 

1341 

5  1 

127 

0 

63 

62 

0 

134 

127 


63    134 

62    134! 
0      5 


676 
Igniter. 


687 

677 

Igniter. 


691 

681 

Iguit<?r. 


127      0 


63    134 

62    134 

0      " 


687 

681 

5     Ignit<'r. 


127      0 


63  134  687 

62  1:14  674 

U  f.  Igniter,  t 

J     127  0  I 


a 

« 

a 

9i 


in 


o 

1 


Weight. 


Pound** 
300 


Travel 
of  shot 
in  bore. 


300 


300 


:)01 


300 


300 


202.675 


202.575 


204.00 


203. 626 


204.00 


300  !     203.50 


300       203.60 


300       203.625 


301  I    203.626 


Elevation. 


D«fao>l 
tioa 

points  I 


uadrant 1 

ott  sight...  0 


28  I 
46  I 


I 


Quadrant 1 

Scott  sigh  t...O 


28 
46 


Qaadrant l 

Scott  sight... 0 


28. 
4< 


Qaadrant 1 

Scott  sigh  t...O 


28 
46 


Qaadrant 1 

Sc< 


28 
;ott sight... 0    46 


203.75      Qaadrant 1 

>  Scott  sight... 0 


28 
46 


I 


Qaadrant I 

Scott  sight.  ..0 


28 
46 


Qnadrant 1 

Scott  sight...  0 


28 
46 


Quadrant 1    28 

Scott  sight... 0    46 


§|uAdrant 1     28 
cott  sight... 0    46 
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I  Sook  Proving  Ground,  from  Novomhtr  10  <o  Nowmber  IS,  1894 — Continued. 
uids  enlarged  to  correepond  to  the  enlargement  of  the  bore  from  orosion.] 


luxe 


I  of 
e. 


1,400 


BecoU. 


Ft. 

4 


In. 
5 


It.  In. 
0    2 


.990       4    5 


.880  I    4    4 


^431 


^,717 


.100 


.556 


S311 


,700 


4    4 


4    6 


4    5 


4    5 


4    5 


4    5 


4    5 


Ooon- 

ter 
recoil. 


0    2 


4    4 


0    2 


4    6 


4    5 


4    5 


0    2 


0    2 


0    2 


Wind, 
strength 
and  di- 
rection. 


s 


C      OP 


gi 


^ 


SO 

-=  2 


I 
I 

S 

o 


0 


1 


a 


% 


i 

00 


u 
3 
O 

I 


'6 

O 

.a 


Special  remarks  about 
each  fire,  snch  as  ef- 
fect on  idece,  action 
of  breech  mechan- 
ism, conaomptionof 
powder,  sound  of 
prctJectile  in  flight, 
scattering  of  frag- 
ments, etc. 


a 

SB 

.d 

s 


u 
a 
o 
.a 


2. 


a 

90 


General  remarks. 


Center  of  impact—  Feet. 

Below 3,4 

Right 4 

Mean  vertical  deviation  from  cen 
ter  of  unpatet 2. 32 

Mean  horiaoutal   deviation   from 
center  of  impact 1.4 

Mean  deviation  from  center  of  im- 
pact   2.71 

Mean  deviation  to  right  of  plane  oi 
fire 4 

Firing  conducted  by  Lieut.  F.  P.  Peck, 
Ordnance  Department,  U.  S.  Army, 
Assistant  Proof  Oflicer. 


Gun  mounted  on  8-inch  proof  carriage. 

Obturating  friction  primers. 

One-half  pint  of  oil  added  to  cylinders. 

S2,000  coppers  of  1890. 

Scott  sight  No.  026  used. 

Fired  at  l-mile  target. 

The  target  could  not  be  seen  from  the 
gun,  owing  to  butt  No.  2  beins  in 
the  line  of  fire,  and  the  gun  was  laid 
by  the  Scott  sight,  using  a  mark  on 
the  butt  as  a  sighting  point,  550  feet 
fh>m  the  £un.  The  center  of  the 
target  was  in  the  plane  of  flre. 

The  tareet  was  made,  alternating 
every  l;wo  shots  with  projectiles 
with  service  bands. 

When  the  top  carriage  remained  out 
of  battery  after  finng  it  was  sulft- 
cient  to  start  it  with  a  pinch  bar  to 
make  it  run  in  battey. 
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B$oord  of  firing  toith  S-inck  B,  L,  rifle,  tieel,  No,  1  type,  WaiervUd  Anm^, 
[Ol^ect  of  firing,  to  test  relative  aoonracy  of  piojectilee  with  serHeebndiiBi 


Date. 


No. 

of 

fire. 


Powder. 


P.M. 


Not.  18 


361 


Ntfv.  13 


352 


Kind. 

1 
Weight 

i 

Lbs.  Oz. 

82    134 

63    lyj 

0    5 

127    0 

No.  of 
prisms. 

M 

a 
Jfi      I 

675 

686 

Igniter. 

63    13} 

62    13* 

0    6 

• 

683 

675 

Igniter. 

1    127    0 

1 

1 

Projectile. 


Kind.  !  Weight. 


"S 


^ 


irB\ 


08 
JO 


O 

X 

'9 

o 


Pound*. 


300 


300 


Travel 
of  shot 
in  bore. 


Inehea. 


208.50 


203.575 


Kleration. 


tfcn 

pdntB 

(Ml). 


o     ' 


Onadrant .. 
Scott  sight. 


.1    28 
.0    46 


Qnadrant .. 
Scoit  sight. 


.1    28 
.0    46 
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ndjf  Hook  Proving  Groundy  from  November  10  to  November  ISj  1894 — Continued, 
lands  enlarged  to  correspond  to  the  enlargement  of  the  bore  from  erosion.] 


»ure 
qnare 
bof 
re. 


Coun- 
RecoilJ    ter 
recoil. 


Wind, 

strength 

and  di* 

rection. 


ndt.     Ft.  In}  Ft,  In. 


t  > 


«.100 


4    5 


5.824       4    5 


0    2 


0    2 


o'^ 


ft 

■c 


'9 


u 

s 

o 

.a 

H 


a 

CO 


u 

S 
e 
.a 

u 


a 


Special  remarks  aboat 
^aoh  fire,  such  as  ef- 
fect on  piece,  action 
of  breech  mechan- 
ism, consumption  of 
powder,  sound  of 
projectile  in  flight, 
scattering  of  frag- 
ments, etc. 


General  remarks. 


TARGET. 

From  center  of  target. 

From  center  of 
impact. 

a 

o 
d 

Verti- 
cal. 

Hori 
xontal. 

Verti- 
cal. 

Hori- 
aontal. 

• 
9 
> 

• 

1 

•a 

• 

3 

• 

< 

1 

i 

335 
836 
839 
340 
843 
344 

2 

o 

0.5 
1 


■  •  •  • 

2.5 

•  *  •  ■ 

•  •  •  • 
«  •  •  • 

'6.5 
3.5 

1 

*i" 

3 

3 

4 

3 

3.5 

4 

3.5 

2 

4 

4 

1.8 

a    •    •    • 

1.8 
0.3 
0.8 

6.*2 

•  B    0    « 

•  •     •     * 

•  •     •     • 

0.7 
3.7 
1.2 

*i.'2 

0.6 

•  •  •  • 

0.1 
0.6 
0.1 

•  •  •  • 

0.6 
0.6 

0.4 
0.4 

o.'i 

«  •  •  • 

347 

348 
351 
852 

•    a    •    • 

2.3 

1.4 

Center  oi 
Abo^ 

Rigb 
Mean  ve 

terof  ] 
Mean  h( 

center 
Mean  de 

r  impact—                        I 
re 

■"eet. 

0.2 

8.4 

1.4 

.62 

it 

rtical  deviation  from  cen- 

impact 

>riEontal   deriation   from 

of  Impact 

Fiation  fh)m  center  of  im- 

pact .. 

Mean  d< 

of  lire. 

1.49 
3.4 

>viatlon  to  right  of  plane 

Firing  conducted  by  Lieut  F.  P.  Peck, 
Ordnance  Department,  U.  S.  Army, 
assistant  proof  officer. 


OBD  94- 


16 


PULTBL 


App«idix«8,  A,  1894. 


PLATE  L 


App«di„j,  ^  ^gj^ 


r 


i 


PLATE  n. 


/ 


Appendix  22,  A,  1894. 
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Append  ix   2  3. 


report  of  the  inspector  of  powder. 

Office  of  the  Inspectoe  of  Powdeb,  U.  S.  Abmy, 

Wilmington,  Del.,  August  31, 1894. 

SiB:  I  have  the  honor  to  submit,  in  compliance  with  your  instruc- 
ions,  the  report  of  this  office  for  the  year  ending  June  30,  1894. 

This  office  was  established  early  in  the  present  calendar  year,  with  a 
sphere  of  action  coextensive  with  the  subject  of  the  supply  of  powder 
to  the  Army.  The  inspector  is  directed  to  extend  his  attention  to  the 
entire  field,  but  particularly  to  seek  to  further  the  development  of 
brown  powder  for  the  sea-coast  guns  and  of  smokeless  j)owder  for  all 
classes.  He  also  acts  as  inspector  at  the  Du  Pont  Powder  Works. 
Since,  as  is  well  known,  these  works  supply  nearly  all  the  powder  for 
the  military  service,  these  two  functions  are  closely  associated  m  prac- 
tice. Thus  far  the  work  of  the  office  in  the  more  general  function  has 
been  largely  preparatory. 

PROVING   GROUND. 

To  facilitate  the  prosecution  of  its  work,  the  Department  has  furnished 
to  this  office  a  3.2-inch  field  gun  and  an  8-inch  B.  L.  rifle,  M.  1888  m, 
fflonnted  on  carriages,  and  an  outfit  of  projectiles  and  of  instruments 
for  determining  pressures  and  velocities.  The  Du  Pont  Company  has 
burnished  grounds  for  proof-ranges,  with  platforms,  butts,  targets,  bat- 
teries, houses,  etc.,  for  the  installation  of  the  guns  and  outfit,  and 
^sumes  the  current  expenses  for  labor,  expendable  material,  etc.  This 
arrangement  is  of  benefit  to  the  Government  in  that  it  contributes 
Materially  to  progress  in  the  solution  of  the  questions  in  hand  and 
J'^lieves  the  proving  ground  at  Sandy  Hook  of  a  certain  amount  of  work 
^ot  particularly  germane  to  its  functions;  and  to  the  Du  Ponts  by 
Making  possible  tests  for  information  during  mannflEusture  which  may 
^Qable  them  to  make  necessary  corrections  as  the  manufacture  proceeds, 
^th  a  consequent  saving  of  both  powder  and  time.  To  the  attainment 
of  these  benefits  the  parties  contribute  mutually  as  described. 

The  field  gun  was  installed  early  in  June,  and  up  to  the  close  of  the 
Sftcal  year  had  been  fired  19  times  in  manufacturer's  tests  of  black  and 
^tdokeiess  powders. 

The  installation  of  the  84nch  gun  was  not  completed  at  the  end  of 
'he  period  covered  hy  this  report.  It  has  since  been  completed,  how- 
-Ver,  with  the  exception  of  the  chronographs,  which  have  not  yet  been 
f*ec^ived.  However,  temporary  use  can  be  made  of  an  instrument 
t>elonging  to  the  company,  and  work  with  the  gun  will  go  on. 

The  field  gun  is  located  at  the  works.  The  8^inch  gun  is  located 
^ear  Springfield  Station,  Pa.,  on  the  line  of  the  Wilmington  and  North- 
ern Railroad,  about  45  miles  from  the  works.  This  is  the  most  conven- 
iently accessible  location,  free  from  the  almost  prohibitive  disadvantage 
of  neighboring  residences,  that  could  be  found.    The  distance,  though 


[  APPENDIX   23. 

lurce  of  inconvenience,  does  not  prevent  or  seriously  hinder  tests  of 
recjuisite  frequency,  and  so  will  not  detract  greatly  from  the  benefits 
Lvable  from  the  plant. 

WAVE  ACTION. 


>  e 


7hen,  early  in  the  year,  the  inspector  began  to  consider  the  problem 
>utting  the  supply  of  brown  powders  for  our  larger  calibers  on  a 
e  satisfactory  footing  he  found  himself  confronted  by  the  records  of 
ries  of  remarkably  discrepant  and  apparently  unaccountable  results, 
ticularly  as  respects  the  maximum  pressures.  For  example:  400 
nds  of  lot  13  V  P  gave  in  the  12  inch  gun  a  pressure  of  30,000 
nds  per  square  inch  and  a  velocity  of  1,932  foot  «5econd8,  and  inime- 
^ly  after,  406  pounds  gave  61,000  pounds  and  2,006  foot  seconds; 
li  lot  4  V  P  in  the  same  gun,  440  pounds  gave  35,800  pounds  and  1,959 
;  seconds,  whileimmediately  following,  450  pounds  gave43,500  jjounds 

1,970  foot  seconds.  Again,  342  pounds  of  lot  2  W  U  gave  33,000 
nds  and  1,724  foot  seconds,  while  the  next  charge  of  350  x>oniids 
e  65,000  pounds  and  1,804  foot  seconds;  also,  w^ith  the  10-inch  gun 

pounds  of  lot  8  V  U  gave  37,600  pounds  and  1,813  foot  seconds^ 
le  a  charge  of  200  pounds  fired  to  verify  this  result  gave  59,000 
nds  and  1,843  foot  seconds. 

othing  in  the  manufacture  or  character  of  the  powders  could  b^ 
gned  as  a  probable  explanation  of  these  irregularities,  and  wav^^ 
on  was  suggested  as  their  cause.    This  suggestion  was  followed  up^ 

it  may  be  fairly  regarded  as  beyond  question  that  these  excessiver 
ssures,  as  well  as  others  complained  of  in  your  last  annual  re|)ort, 
e  the  result  of  wave  action,  which  may,  moreover,  be  controlled,  at^^^^ 
it  in  a  great  degree,  by  suitable  conditions  of  loading  and  ignition^ 
till,  perhaps,  be  of  interest  and  benefit  to  set  this  matter- forth 
ater  detail. 

a  the  memorial  des  Poudres  et  Salpetres,  Tome  ni,  1890,  there  i 
iport  by  M.  Vieille  of  some  experiments  made  by  him  for  the  ]>urpo 
investigating  the  action  of  explosion  gases  in  long  tubes.    Th 
;t  instructive  of  these  experiments  were  made  with  a  tube  about 

long  and  about  1  inch  in  diameter,  closed  at  both  ends  by  pres 
3  gauges.  Three  kinds  of  powder  were  used,  of  degrees  of  quick 
:>  suitable  for  muskets,  siege  guns,  and  the  heaviest  seacoast  gnns 
>  charges  were  disposed  in  three  ways,  uniformly  distributed-^ — -. 
)ughout  the  length  of  the  tube,  collected  at  one  end,  and  one-haltr:^ 
ach  end,  and  the  ignition  was  at  one  end,  by  means  of  an  electri 
rk. 

i^ith  the  i>owder  uniformly  distributed,  no  wave  action  was  observe 
to  the  greatest  densities  of  loading  employed,  which  was  0.2  for  tb 
3ker  powders  and  0.25  for  the  slowest  one.  But  with  the  charge 
)osed  at  one  or  both  ends  there  always  occurred  a  surging  of  th 
ned  and  burning  charge  from  end  to  end,  giving  rise,  at  the  end 
^e  the  surging  mass  was  stopped  and  reflected,  to  i)re8snres  grcate 
n  those  due  to  the  tension  of  the  gas  uniformly  distributed,  am: 
5e  excessive  pressures  were,  in  general,  the  same  at  both  ends.    The^^ 

(juicker  kinds  gave  abnormally  excessive  maximum  pressures  at::=^^ 
sities  of  loading  above  0.075  for  the  musket  powder  and  0.15  for 

other,  the  former  giving,  with  a  density  of  loading  of  0.2,  a  maxi — 
n  pressure  estimated  at  107,000  pounds  per  square  inch  (it  crushedL 

copper  cylinder  into  a  disk  and  bulged  the  stem  of  the  pressure^" 
on);  or  more  than  three  times  the  normal  pressure  fol*  that  density^ 
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of  loading.  With  the  slowest  powder,  the  waves  traveled  back  and 
forth  while  the  powder  burned  and  produced  the  ultimate  compression 
)f  the  copper  cylinders  by  as  many  as  12  successive  steps,  separated 
by  intervals  of  no  increase  of  compression,  but  the  maximum  pressure 
lid  not,  at  the  density  of  loading  employed,  exceed  the  normal  pres- 
mre  for  that  density.  We  may  also  infer  from  the  trend  of  these 
"esults  that  abnormal  pressures  would  have  been  obtained  by  the 
iiowest  powder  at  highei*  densities  of  loading,  and  that,  with  uniform 
listribution,  end  ignition  at  high  densities  of  loading  would  probably 
Produce  similar  results. 

Thecouditionsfavorabletowave  action  appear  to  be  length  of  cham- 
er,  quicknisss  of  the  powder,  high  density  of  loading,  ununiform  distri- 
ution  of  the  charge,  and  end  ignition.  In  our  system  of  large  guns 
ireeof  these  conditions  are  always  present,  and  it  is  probable  that  more 
r  less  wave  action  always  occurs,  though  it  may  not  result  in  abnor- 
lal  maximum  pressures.  And  when  the  charge  does  not  occupy  the 
hole  length  of  the  chanibe'r  abnormal  results  seem  likely  to  occur,  the 
ore  likely  as  the  x)owder  is  quicker. 

These  considerations  were  brought  to  the  attention  of  the  command- 
ig  officer  of  the  proving  ground,  and  it  then  appeared  that,  although 
1  charges  were  always  made  up  to  the  full  length  of  tlie  chamber,  it 
equently  occurred  in  the  preliminary  test  of  powder  samples  that  a 
eduction  of  an  already  prepared  charge  became  necessary,  and  in  such 
iises  the  length  only  had  been  reduced  and  not  the  diameter.  This 
as  of  course  particularly  likely  to  occur  when  the  powder  was  too 
Click,  the  most  unfavorable  time.  No  records  exist  to  show  that  the 
i^rtridges  were  short  in  the  cases  giving  the  very  excessive  pressures, 
tcept  in  one  instance,  that  of  lot  2  W  U,  cited  above,  but  there  is  little 
K)m  to  doubt  that  they  were  the  results  of  wave  action  induced  by  the 
iortness  of  the  charge,  assisted  by  too  great  quickness  of  the  powder 
cid  the  other  favoring  conditions.  Since  April  the  charges  have 
iways  been  made  of  the  full  length  and  no  abnormally  excessive  pres- 
ires  have  occurred.  It  appears  that  with  this  precaution,  even 
:iough  the  powder  be  too  quick,  this  fact  may  be  ascertained  without 
scessive  pressures  and  the  test  stopped  in  time  to  avoid  them. 

It  is  to  be  observed,  however,  that  wave  action  would  not  greatly 
ffect  the  average  pressure  or  the  velocity  of  the  projectile,  and  that 
ie  pressures  are  most  excessive  in  the  direction  of  the  axis  of  the  bore, 
'heir  action  on  the  walls  of  the  gun  being  applied  to  but  a  small  por- 
[on  of  the  length  of  the  wall,  are  less  dangerous  than  pressures  of 
qual  magnitude  covering  the  whole  chamber.  Their  principal  danger 
I  that  of  derangement  of  the  breech  mechanism. 

It  has  been  stated  above,  as  a  corollary  of  the  results  obtained  by 
-^ieille,  that  end  ignition  would,  when  the  other  conditions  were  favor- 
ble,  be  likely  to  cause  wave  action  which  might  be  avoided  by  a  more 
iiitable  method  of  ignition.  In  confirmation  of  this  may  be  cited  the 
irings  of  Troisdorf  smokeless  powder  ui  the  3.2-inch  field  gun  described 
^nd  specially  mentioned  in  your  last  annual  report,  in  which  firings 
^^cessive  and  irregular  pressures  were  obtained  in  the  gun  with  axial 
^eut  but  not  in  that  with  radial  vent.  Also  the  experiments  made  for 
he  purpose  of  ascertaining  the  relative  merits  of  the  axial  and  radial 
^Uts  in  the  3.2.inch  field  gun,  using  I K  powder,  described  in  your  report 
>t  1892. 

Abnormal  pressures  occasionally  occur  with  the  seacoast  guns  firing 
*own  powder  under  normal  conditions  of  loading,  but  it  is  believed 
L^t  they  are  never  sufficient  to  endanger  the  working  of  the  breeohi 
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mechauism,  and  as  the  velocity  of  the  projectile  is  but  little  affec 
by  them,  they  are  not  of  mach  practical  importance.  They  indicj 
however,  that  the  normal  conditions  in  the  chamber  border  closeh 
the  region  of  excessive  wave-action,  and,  taken  with  the  highly  ex* 
sive  pressures  likely  to  arise  from  the  use  of  cartridges  of  reduced  lenj 
suggest  the  necessity  of  a  general  recognition  of  this  danger,  whicli 
moreover,  deemed  sufficient  to  warrant  the  issue  of  stringent  regulatj 
on  this  point  concurrently  with  the  issue  of  the  new  armament  to 
service. 

BBOWN  POWDERS. 

The  ballistic  qualities  at  present  considered  as  standard  for  tl 
powders  in  our  service  cannon  are  as  follows : 


Piece. 


8-inch  B.  L.  rifle,  steel 

lO-inch  B.  L.  rifle,  steel 

12-iDch  B.  L.  rifle,  steel 

12iDch  B.  L.  mortar,  steel 

12-inch  B.  L.  mortar,  oast  iron-hooped 


Limiting 

Charge. 

Projectile. 

pressure 

per  sqiMTe 

inch. 

Pound*. 

Pounda. 

Pounds. 

125 

300 

37.000 

245 

575 

37,000 

450 

1,000 

37,000 

105 

800 

31,000 

80 

800 

27.500 

Ma 
velo 


FL 


Note.— Tlie  same  powder  for  both  mortars. 

It  is  believed  that,  with  the  advantage  afforded  by  the  abilit] 
test  the  powders  in  the  8-inch  gun  here  concurrently  with  the  mj 
facture,  in  order  to  regulate  their  quickness,  that  the  Du  Pont  C 
pany  will  be  able  to  produce  the  powders  for  the  8-inch  and  lO-i 
guns  and  the  mortars  with  practical  certainty,  and  that  tliey  cai 
better  with  the  8-rnch  powder,  although  occasional  trouble  maj 
experienced  in  obtaining  2,000  foot  seconds  with  the  10-inch  gun. 

But  the  conditions  respecting  the  production  of  satisfactory  pov 
for  the  12-inch  gun  are  not  so  favorable.  Much  improvement 
undoubtedly  be  experienced  in  the  regularity  of  the  powder  as  reg 
quickness,  but  there  is  a  fundamental  difficulty  of  another  natui 
be  overcome  in  order  to  meet  the  requirements  specified  above, 
method  hitherto  employed  to  reduce  the  quickness  of  brown  po^ 
also  reduces  in  some  degree  the  force,  so  that,  even  with  the  quick 
suitably  regulated,  it  would  rarely,  if  ever,  give  so  high  a  velocit 
stated  above.  The  company  is,  however,  energetically  endeavorin 
produce  a  method  by  which  this  reduction  of  Ibrce  may  be  avoided, 
it  is  yet  too  early  to  predict  success  or  failure. 


I  SMOKELESS  POWDEBS. 

This  office  has  had  little  occasion  for  action  in  this  domain  since 
estabUshment.  The  small-arms  powder  is  being  developed  at  Fr; 
ford  Arsenal,  and  powders  for  the  other  calibers  had  scarcely  1 
taken  up  at  the  end  of  the  fiscal  year.  Since  that  time  specificat 
for  samples  for  the  6-inch  and  7-inch  siege  pieces  and  the  8-inch 
10-inch  guns  have  been  prepared.  The  requirements  of  these  s]m 
cations  for  acceptance  are  only  such  as  can  be  fulfilled  by  a  numb< 
powders  already  in  existence,  and  it  is  hoped  that  the  proposal! 
bids  will  meet  with  a  response  that  will  establish  a  good  basis  foi 
processes  of  elmiination  and  improvement. 
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^  few  general  remarks  regarding  the  present  status  of  the  qnestion 
^m  our  point  of  view  may  be  admissible.  The  two  prominent  classes 
types  between  which  the  rivab^  seems  to  be  well  established  are  the 
called  nitrocottonand  nitroglycerine  tjnP^y  ^^®  former  having  nitro- 
l^ton  as  its  base,  and  the  latter  containing  more  or  less  nitroglycerine 
that  capacity.  Each  has  its  relative  advantages  and  disadvantages, 
d  it  is  probable  that  neither  will  entirely  displace  the  other,  bat  that 
ch  will  find  a  field  for  its  particular  good  qualities.  The  second-named 
pe  appears  to  possess  the  greater  force  and  to  give  the  better  ballistic 
suits,  but  at  the  expense  of  greater  erosion.  As  to  stability,  nitro- 
ycerine  is  ordinarily  more  stable  than  nitrocotton,  but  the  tendency 
'  nitroglycerine  to  exude  from  the  powders  containing  it  appears  to 
lite  offset  this  advantage.  These  appear  to  be  the  fundamental  rela- 
ve  advantages  of  the  two  types.  The  fundamental  questions  at  issue 
etween  them,  to  be  decided  for  each  particular  piece,  are  which  gives 
le  requisite  oallistic  results  with  the  less  erosion,  or  the  greater  bal- 
Stic  results  with  allowable  erosion,  and  which  presents,  in  the  form 
dapted  to  the  ballistic  requiremento,  the  greater  stability.  Of  course 
^ous  minor  considerations  arise,  but  these  are  the  elementary  ones. 

For  small  arms  the  condition  of  high  projectile  energies  and  small 
charges  favor  the  nitroglycerine  type,  and  the  Peyton  powder  of  this 
ype  appears  to  have  the  lead  in  this  country  at  present.  It  is  being 
klivered  for  current  use  at  Frankford  Arsenal,  and  appears  to  meet 
ht  arsenal  tests  and  requirements  satisfactorily.  The  tests  of  use  in 
^vice  and  long  storage  still  await  it.  It  is,  however,  probable  that 
^tisfactory  ballistics  may  also  be  obtained  with  powders  of  the  other 
ype,  and  the  question  between  the  two  can  not  be  regarded  as  settled. 

For  field  and  siege  guns  the  projectile  energies  are  limited  by  con- 
iitioDS  of  recoil,  and  are  easily  accessible  by  iK>wders  of  both  types 
nth  allowable  erosions.  "For  these  classes  and  small-arms  powders 
omestic  or  foreign  already  exist  which  would  meet  the  necessary 
Bqairements  of  service,  so  that  the  question  is  already  reduced  to  a 
alancing  of  advantages,  and  at  least  a  good,  if  not  the  ultimate,  solu- 
on,  seems  to  be  assured  at  an  early  date. 

With  powders  for  the  seacoast  guns  the  case  is  different  The  large 
larges  required  for  these  guns  produce  great  erosions,  so  that  it  is  as 
^t  questionable  whether  this  consideration  may  not  prohibit  their  use 
:cept  in  actual  action.  The  requirement  of  hign  projectile  energies 
ems  to  demand  the  nitroglycerine  type,  while,  on  the  other  hand, 
e  greater  erosions  product  by  it  seem  almost  prohibitory,  and  which 

the  two  tjrpes  will  succeed  in  bringing  the  erosions  within  allowable 
nite  while  producing  satisfactory  velocities  it  is  quite  impossible  to 
*edict.    For  both  types,  in  all  classes  of  guns,  the  question  of  stability 

storage  is  as  yet  unsolved,  at  least  by  us  or  to  our  satisfiEMStion. 

INSPECTION  OF  POWDER  AT  THE  DU  PONT  POWDER  WORKS. 

During  the  fiscal  year  the  following-named  contracts  and  orders  have 

ien  in  hand  at  these  works: 

Contract  dated  April  26, 1892,  for  148,200  pounds  brown  prismatic 

»wder  for lOinch  and  12-inch  B.  L.  rifles,  steel. 

Contract  dated  April  18, 1893,  for  40,000  pounds  brown  prismatic 

►wder  for  12- inch  B.  L.  mortars. 

Contract  dated  February  17, 1894,  for  75,000  pounds  brown  prismatic 

»wder  tor  10-inch  B.  L.  rifles. 
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Gontraet  dated  Jane  18,  1894,  for  16,000  pounds  sphero-hexagoiu 
powder  for  field  guns. 

Contract  with  Frankford  Arsenal,  dated  Jnly  18,.  1893,  for  anna 
sapply  of  Bmall-arms  powder,  black. 

Order  from  Sandy  Hook  Proving  Ground,  dated  Janniuy  26, 1894,1 
8,760  pounds  Inrown  prismatic  powder  for  the  54nch  Brown  segmenl 
gun. 

Order  from  Sandy  Hook  Proving  Ground,  dated  March  23, 1894, ; 
32  pounds  mealed  powder  and  200  pounds  F  F  gunpowder. 

Order  dated  April  14, 1894,  for  100  pounds  T  W  cubical  powder 
Hotehkiss  3-poander  B.  F.  gun,  for  West  Point. 

Order  f^om  Frankford  Arsenal,  dated  June  11, 1804,  for  2,000  pooi 
H  N  mortar  powder  for  1.65-ineh  Hotehkiss  mountain  gun. 

Of  the  148.200  pounds  called  for  by  the  contract  of  April  26, 18 
there  was  delivered  during  the  fiscal  year  15,098^  pounds  for  tlie  H-ii 
B.  L.  rifle,  steel,  39,948f  pounds  for  the  10- inch  B.  L.  rifle,  steel,  s 
15,499  pounds  for  the  12>inch  B.  L.  rifle,  steel,  a  total  of  70,54k>^  poun 
There  remain  to  be  delivered  61,414^  pounds.  The  proof  test^  of  th 
8-inch  and  lOinch  powders  have  been  on  the  whole  very  satisH^^tc 
That  of  the  lot  of  12-inch  powder  was  not  so,  but  the  lot  was  accept 
as  it  was  urgently  needed  for  certain  purposes  for  which  it  would  d* 

There  was.  delivered  under  the  contract  for  12-inch  mortar  pow 
30,040f  pounds.  The  execution  of  the  remainder  of  this  contract 
held  in  abeyance  at  tbe  request  of  the  Department. 

The  contract  of  Februaiy  17, 1894,  originally  called  fbr  xK)wder 
the  10-inch  Woodbridge  steel  gun,  but  upon  the  failure  of  the  tub< 
the  gun,  after  the  delivery  of  18,105^  iK>unds,  the  remainder  was 
mutual  consent  converted  into  15,000  pounds  for  the  lO-inch  B.  L.  ri 
steel,  and  41,894^  jwundsfor  the  10-inch  B.  L.  rifle,  Crozier,  all  of  wh 
remains  undelivered. 

The  lining  tube  of  the  Brown  gun  failed  after  7,372^  pounds  had  b 
delivered,  and  the  remainder  was  countermanded. 

The  sphero-hexagonal  powder  called  for  by  the  contract  of  June 
1894,  was  not  delivered  till  after  the  close  of  the  fiscal  year,  but  i1 
included.in  thid  report  as  naturally  pertaining  thereto.  It  was  desi 
that  the  powder  should  be  suitable  for  use  in  both  the  3.2-inch  '< 
3.6-inch  guns,  with  3^  pounds  charge  in  the  light  and  4  pounds  3  ouu 
in  the  heavy  gun..  This  condition  has  never  been  fulfilled,  it  is  believ 
even  in  experimental  firing,  4  pounds  6  ounces  being  usually  requL 
in  the  latter  gun.  In  the  present  case  a  charge  of  4  pounds  5  o 
ounces  was  found  to  be  suitable. 

The  remark  respecting*  the  delivery  of  the  sphero-hexagoual  i>ow( 
applies  also  to  the  H  N  powder  for  the  Hotehkiss  mountain  gun. 
was  desired  to  obtain  a  powder  that  would  give  the  standard  veloc 
of  1,300  foot  seconds  and  just  fill  the  cartridge  case.  The  conditi 
were  fulfilled  with  a  5J-ounce  charge  of  gravimetric  density  970, 
determined  by  pouring  slowly  into  a  graduated  glass  bottle  ab 
1  inch  in  diameter  and  12  inches  high. 

The  following  table  shows  the  requirements  as  to  proof  and 
results  obtained  on  the  acceptance  proof  for  the  various  lots  dehver 
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Dtte  of  order 
or  contract. 


I<ot  of  powder. 


Apr.  26,1802 


Apr.  18, 1883. 


^«b.  17,1894. 


Jm.  28.1894, 
'^'»»«18,1894. 


'''n>Ml,18»4. 
^'^iy  18, 1893. 


Kind. 


Besigna- 
tion. 


Brown  pris- 
matio. 

..do 

..do 


...do 
...do 
...do 
...do 
...do 
...do 


.do... 
.do.. 


..do 
..do 
..do 
..do 
..do 


...do 
...do 
...do 
...do 

...do 

...do 


. ..do  ...... 

Sphero-hex- 
affonal. 

...do 

...do 

...do 


Mortar  . 

Masket . 

(Black) . 

do  ... 

....do  ... 

do  ... 

....do... 


Weight. 


Pounds. 
Bequirement. 

SUB.. I    15.098^ 
Bequirement. 


13  VU. 

lavu. 

17VU. 
4WH. 
4WH. 
Bequirement 


603 
14. 780} 
14,85« 
9,800 


WQ  ..|    15.499 
Bequirement. 

Bequirement. 


aVM 
6VM 


7VM  . 
7  VM  . 


13.5831 


16,477 


Bequirement. 
3WH.i      2,576J 
7WH.I    15,528J 

Bequirement. 

Bequirement. 

Bequirement. 

WV...I      7.872i 
Bequirement. 

Bequirement. 
23  UF.      16,000 
23  U  F. 


Pniof. 


Gnn. 


2HN  . 


8-inch  B.  L.  rifle, 
steel. 

.  ...do 

lOincb  B.  L.  rifle, 
steel. 

do 

. . . .do  .............. 

do 

...do 

lO-iDch  Woodbridge 
12-inch  B.  L.  rifle, 
steel. 

...  do 

12-inch  B.  L.  mor- 
tar, steel. 
12-inch  B.  L.  mor- 
tar, cast  iron. 
12-inch  B.  L.  mor- 
tar. Hteel. 
12-inch  B.  L.  mor- 
tar, cast  iron. 
12-inch  B.  L.  mor- 
tar, steel. 
12-inch  B.  L.  mor- 
tar, cast  iron. 
10-inch  Woodbridge 

do 

do 

10-inch  B.  L.  rifle, 

lO-inch  B.  L.  rifle. 
Crozier. 

5-inch  Brown  seg- 
mental. 

3.2-inch  field  gun  . . 

3.6-inch  field  gun  . . 
3.2-inch  field  gun .. 
3.6-inch  field  gun  . 


2,000  i  1.65  Hotchkiss 
mountain  gun. 


Bequirement. 
10,000 


FPg, 

lots. 

FFg. 

lot  9. 

FFg, 

lot  10. 
FFg, 

lot  11. 
FFg^ 

lot  1-7. 


Springfield,  .45-caIi- 

ber. 
...do 


10.  OOO 
10,000 
10,000 


.do 

do 

.do. 


Charge. 


Pounds. 
125 

125 
245 


240 

575 

240 

575 

243 

575 

246 

676 

246 

577 

450 

1.000 

450 
105 

80 

100 

73 

78 

72 

250 
271 
245 
245 

254 

30 

36.56 
3.6 

4.19 

3.5 

4.31 


Pro-  Pressure 
jeo-  Iper square 
tile.       inch. 


Lbs. 
300 

300 
575 


1,000 
800 

800 

812 

800 

807 

800 

575 
568 
575 
575 

575 

60 

61 
13.5 

20 

13.5 

20 


Ounces. 


Pounds. 
37,000 

36,000 
37,000 

36,200 
37,500 
36.000 
36.500 
39,700 
37,000 

30,000 
31,000 

27,500 

31,000 

28,500 

22.000 

27,000 

40.000 
37.500 
44,000 
37.000 

42.000 

40,000 

41,000 
35, 000 

35,000 
33,900 
33.600 


Orains. 


69 
69 
60 
60 
69 


Tested  at  Frankford  Arsenal. 


500 
500 
500 
500 
500 


30,000 
22,040 
20.352 
25,900 
26.400 


Muzzle 
veloc- 
ity. 


Ft.  sees. 

1,950 

2.025 
1,975 

1.956 
1,900 
1, 9:{1 
1,908 
1,995 
1,975 

1,907 
1,140 

1,020 

1,145 

1.033 

1.000 

i,oa5 

2,000 
2,085 
2.110 
2,000 

2,140 

2,200 

2.200 
1,  670 

1,540 
1,673 
1.540 

1.317 

1,260 
1,279 
1,  273 
1,289 
1,286 


l?he  character  of  the  firm  of  E.  I.  Du  Pont  de  Kemours  &  Co.,  and  the 
'pliability  of  their  work,  as  established  by  an  unbroken  connection 
^*  more  than  eighty  years  with  the  Ordnance  Department,  render'  the 
^tail  of  an  officer  at  their  works  for  the  sole  purpose  of  inspecting  the 
^Vder  furnished  by  them  of  little  necessity  or  benefit.    The  useful 
^^ssof  such  a  detail  is  to  be  found  in  the  fact  that  important  questions 
^^^pecting  the  production  and  adoption  of  suitable  powders  for  our  new 
T^niament,  especially  of  the  brown  and  smokeless  types,  are  demanding 
^^ution  and  settlement.    It  is  in  this  direction  that  the  efforts  of  this 
*ftce  are  deemed  to  be  principally  due  and  most  usefully  directed. 
Very  respectfully,  your  obedient  servant, 

Sidney  E.  Stuaet, 
Captain^  Ordnance  Department^  Inspector. 

The  Chief  of  Obdnance,  U.  S.  Army. 
(1886) 
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Appendix  2  4. 


i:S8  REPORT  OF  MANUFACTURE  OF  STEEL  F0R0IN08,  ETC,  AT 
iLE  STEEL  WORKS,  PHILADELPHIA,  PA.,  DURING  THE  FISCAL 
ENDED  JUNE  SO,  1894. 

MiDVALE  Steel  Works, 
Philadelphiay  Pa.y  September  i,  1894. 

I  have  the  honor  to  transmit  the  following  report  upoii  the  ope- 
undertaken  for  the  Ordnance  Department,  U.  S.  Army,  by  the 
)  Steel  Company,  for  the  fiscal  year  ending  June  30, 1894. 
iformation  relative  to  manufacture  is  omitted  'from  this  report 
e  request  of  the  Midvale  Steel  Company.  The  right  to  make 
uest  is  granted  in  the  specifications  embodied  in  the  contracts, 
information  given  by  the  company  is  to  be  considered  as  con- 
l,  and  for  the  use  of  the  Department  only. 

Liit  of  fahrications. 
STEEL  PORGINGS. 


Fabricatioii. 


sel  forgingfl  for  12-inch  B.  L.  rifle  . . 
ieeLforeingft  for  10-inch  B.  L.  rifle. 
9el  forspngB  for  8-inch  B.  L.  rifle. . . 
I.  P.  shot  (extended  to  Dec.  6, 1892) 
L  P.  shot  (extended  to  Dec.  6, 1892) 

L.  P.  shot 

A..  P.  shot 

LP.  shot 

LP.  shot 

ortar  deck-pieroing  shell 


Number 

of 
contract 


2 
3 
4 
5 
6 
7 
8 
0 
10 


Date  of  order 
or  contract. 


June  15, 1891 

do 

June  22, 1803 
Deo.  13,1890 

....do 

June  8,1891 

do 

do 

Oct.  15,1892 
Jan.  26,1893 


Date  of  expi- 
ration of  con- 
tractor ex- 
tension of 
contract. 


Aug. 

Aug. 

Feb. 

Dec. 

June 

Mar. 

Dec. 

Aug. 

Apr. 


16.1806 
16,1894 
19,1894 

18. 1891 
5,1802 

11. 1892 
4,1892 
1,1892 
8,1894 

(•) 


*  Midvale  own  order. 
MISCELLANEOUS  STEEL  FORGINOS. 


inch  B.L.  rifle 

10-inch  B.  L.  rifle 

ft  10-inch  B.  L.  rifle 

or  lOinoh B. L. rifle 

10-inch  B.L.  rifle 

;kfor  12-inch  B.  L.  R. mortar 

for  12-inoh  B.  L.  R.  mortar 

vlO-inoh  B.L.  rifle 

>r  lOinch  B.L. rifle 

tr  8-inch  B.L. rifle 

r  10-inch  B.  L.  rifle ;  1  spindle  for  12-inch  B.  L.  rifle 

rlO-inch  B.L. rifle 

r  8-mch  B.L.  rifle 

IT  8-inch  B.L.  rifle 

or  8-inch  B.  L.  rifle 

►r  10-inch  B.  L.  rifle 

)-inchB.L.  rifle 

io-inch B.'l. rifle  .... '. . . . . '. . . . . . .... . '. . '. '. ...... 

r  8-inch  B.L.  rifle 


11 

May  25, 1893 

Immediate. 

12 

Nov.    7,1893 

Do. 

13 

Jan.    6,1884 

Do. 

14 

Jan.  12,1894 

Do. 

15 

Jan.  81,1894 

Do. 

16 

Feb.  —,1894 

Do. 

17 

Feb.    2,1894 

Do. 

18 

Feb.  17,1884 

Do. 

19 

.  ...do 

Do. 

20 

Apr.  21, 1894 

Do. 

21 

May    8,1894 

Do. 

22 

May  22,1804 

Do. 

23 

May  28, 1894 
do 

Do. 

24 

Do. 

25 

Jane  21, 1804 

Do. 

26 

....do 

Do. 

27 

June  22, 1894 

Do. 

28 

June  29, 1894 

Do. 

20 

Julv    5,1894 
....do 

Do. 

30 

Do. 

^^\ 
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List  of  fabricationa — Continued. 


STEEL  CASTINGS. 


Fabrication. 


Xomber 

of 
cantract. 


iDate  of  order 
or  contract. 


Dateofexpi- 
FHtioo  of  con- 
tract or  ex- 
teiuioDof 
contract. 


3  12-incli  barbette  top  carriages 

tt  12-inch  cheeks 

8 12-inch  upper  roller  paths 

1  broeoh  plate  for  10-inoh  B.  L.  rifle 

19  castinfjrB  for  gnn-Ilft  carriaj;e  for  12-inch  B.  L. rifle,  viz:  3 
top  carriagee,  0  obaeka,  3  iront  tranaoms,  3  npper  roller 
paths,  2  front  racer  clips  or  guide  hooks,  2  rear  racer  cliiy 
or  guide  hooka. 


31 
32 
33 
34 
35 


Mar.    2,1803 


Mar.   6,1894 
Jan.  25.1804 


Immediate. 


Do. 
JiineI7,l8M. 


Of  the  above  list  the  following  numbers  have  been  completed :  Nos- 
2,  3,  4,  5,  6,  7,  8;  9, 10,11, 12, 13, 14, 15, 16, 17, 18, 19,  20,  21,  23,24,31, 
32,  33,  and  34.  The  stores  represented  by  these  numbers  have  been 
shipped  to  their  respective  destinations. 

The  unfinished  work  at  the  date  of  this  report  comprises  Nos.  1,  2:3 
25,  26,  27,  28,  29,  30,  and  35. 

No  work  has  yet  been  submitted  for  test  from  JN'os.  22, 25, 26, 27, 2^ 
29,  and  30. 

The  work  under  iN'os.  1  and  35  is  in  progress  at  the  date  of  thi 
report. 

References  to  the  finished  and  unfinished  work  will  be  found  belo^ 
under  appropriate  headings  : 

I. — 12-iNGH  B.  L.  RiPLES,  Model,  1888. 

Tables. 

This  contract  is  for  9  guns.  The  forgings  for  the  breech  mechanise: 
have  all  been  shipped  except  the  breech  blocks,  which  have  bee 
accepted  as  to  physical  qualities. 

The  following  hoops  have  been  forged  for  this  contract,  viz :  2  hoop 
C]^  hoops  O2, 9  hoops  C3  (6  condemned),  3  hoops  Aj,  and  3  hoops  A;. 

The  necessary'plant  has  been  nearly  completed  for  manufacture  ^ 
the  12-inch  B.  L.  rifle  forgings.  The  company  expect  to  pash  this  wos* 
to  completion  at  the  earliest  possible  moment. 

II. — 8-INOH  AND  10-INCH  B.  L.  BiFLES. 


Tables  A  and  B. 

All  the  forgings  for  the  8  and^lO  ipch  B.  L.  rifles  for  which  contrae^ 
were  made  have  been  finished  and  shipped  to  Watervbet  Arsen^ 
There  remain,  however,  some  forgings  for  these  pieces  which  must  L- 
made  to  replacethose  condemned  for  defects  developed  duringmachinin_ 

A  number  of  replacements  have  been  made  during  the  year,  but  th^ 
call  for  no  special  remark. 

III. — Aemob-Piercing  Projectiles. 

The  Midvale  Steel  Company  have  completed  all  their  contracts  f^ 
armor-piercing  projectiles. 


\ 
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The  company  made  o  12.inch  mortar  deck-piercing  projectiles  at  their 
own  expense,  2  of  ^hich  were  condemned  and  3  shipped  to  Sandy 
Hook,  N.  J. 

The  12-inch,  10- inch,  and  8-inch  A.  P.  shot  were  shipped  to  Water- 
vliet  Arsenal  for  banding,  except  those  intended  for  ballistic  tests. 
The  latter  were  sent  to  the  ordnance  proving  ground  at  Sandy  Hook, 

(a)  12-iKCH  Armor-Piercing  Projiectiles. 

,  No.  of  nhot. 

Required  by  contract  of  October  15,  1892 98 

Reqaired  by  contract  of  Jane  8,  1891 50 

Total  contract  for 148 

Total  accepted,  contract  October  15,  1«92 109 

Total  accepted,  contract  June  8,  1891 50 

Total  accepted 159 

(fr)  KViNCH  Armor-Piercixg  Projectiles. 

Bequired  by  contract  of  June  8,  1891 206 

Bequired  by  contract  of  December  13,  i890 217 

Total  contracted  for 422 

Total  accepted,  contract  of  June  8,  1891 213 

Total  accepted,  contract  of  December  13, 1890 217 

Total  accepted 430 

(o)  8-INCH  Armor-Piercing  Projectiles. 

Required  by  contract  of  June  8,  1891 100 

Bequired  by  contract  of  December  13,  1890 218 

Total  contracted  for •....  318 

J^tal  accepted,  contract  of  June  8, 1891 103 

^otal  accepted,  contract  of  December  13,  1890 218 

Total  accepted 821 

IV. — Steel  Castings. 

Tables. 

J  (X)  12'inch  barbette  carriage. — Th^  roller  path  unfinished  at  date  of 
^*^t  report  has  been  finished  and  shipped  to  Watertown  Arsenal. 

(2)  Breech  plate  for  Winch  B.  L.  rifle. — This  casting  was  made  to 
replace  a  defective  one  sent  to  Watervliet  Arsenal.  Test  of  10-inch 
^^^ech  plate  (Midvale,  No.  34089).  Tensile  strength,  75,600;  elastic 
**^it,  36,000;  elongation,  26.30. 

J.  (3)  Gun  lift  for  12-inch  B.  L.  rifle. — ^There  are  19  castings  for  this  gun 
^ft.  Eleven  castings  have  been  shipped  to  Watertown  Arsenal,  viz, 
^  cheeks,  3  front  transoms,  2  rear  racer  clips  or  guide  hooks. 

v.— Outside  Work. 

Table  D. 

^  In  addition  to  the  work  at  the  Midvale  Steel  Works,  the  inspector 
^^rehas  had  charge  of  the  inspection  of  carriage  material  at  the  Benj. 
^tha  &  lUingworth's  works  at  Newark,  K.  J.,  and  at  the  Penn  Steel 
lasting  Company  at  Chester,  Pa. 
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The  latter  company  have  began  work  upon  their  contract  for  five  seU 
of  castings  for  10-inch  barbette  carriages,  none«of  which  have  yetbeea 
submitted  for  test. 

The  Atha  &  lUingworth  Oompany  have  completed  the  work  for 
12-inch  mortar  spring  return  carriage,  noted  in  my  last  progress  report 
(pp.  427  to  429,  Keport  of  Chief  of  Ordnance,  U.  S.  Army,  for  1893),  and 
in  addition  have  supplied  Bock  Island  Arsenal  with  a  lot  of  castings 
and  forgings  for  siege  carriages,  except  a  small  lot  of  Swedish  iron  not 
yet  delivered.  Oapt.  Charles  S.  Smith,  Ordnance  Bepartmei|t,  had 
charge  of  and  completed  this  work  during  my  absence. 

During  the  past  year  the  Midvale  Steel  Company  undertook  to  fur- 
nish a  lot  of  material  for  the  lock  gates  on  the  St.  Marys  Canal,  now 
being  constructed  under  the  direction  of  Col.  O.  M.  Poe,  Corps  of  Engi- 
neers, U.  S.  Army. 

As  this  was  United  States  work,  and  could  be  easily  looked  after  by  a 
resident  inspector,  this  office  took  charge  of  it. 

The  Midvale  Steel  Company  have  just  comi)leted  the  work,  upon 
which  a  special  report  will  shortly  be  submitted  by  my  engineer  assist- 
ant,  Mr.  O.  W.  Albee. 
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Summary  of  ie$i$,  $ieel  eoitingt,  Midvdle  Steel  Ccmpmmf,  PhUmdeUpkia,  Pa, 


Material. 


8-inoh  barbette 
carriage 

12incb  barbette 
carriage 

12-incb  gnn  lift. 

Miscellaneoas . . 


Teated. 


* 


U 


5 

16 

6 


8 

34 

0 


Ma-rlmnm- 


Slaa- 

tic 

limit. 


39.00077,250 

39,50079,000 
38,00082,500 
40, 500,83, 000 


Slon< 
tion. 


27.00 

28.20 
36.80 
29.00 


Con. 

trac- 
tion. 


43. 

56.30 

46.60 


Mean. 


Elaa 

tic 

limit. 


50.0036,214 


5036,18876,250 
34,636  74,850 
36,66677.167 


«  . 
•  ft 


76,072 


Elon- 
tlpn. 


24.63 


Con- 
trac- 
tion. 


38.42 


25.48  88. 

25.841  88. 56131,50067, 

24.71!  38.00 


BW  TWimtWH- 


Elas- 
tic 
limit. 


85,000 


7032 


.5U0 

,500 

32,000 


it 


Elon 
tion. 


75.500;  15.30 


72,500  22.80 

.000   16.80  ] 
75.500.  16.201] 


Table  C. —Parte  fumiehed  by  MUteale  Steel  Campamy. 

WEIGHTS  OP  FOKGXHTGS. 


Designation. 


Aggre 
weig 


lOinoh  B.  L.  rifle 

8-inch  B.  L.  rifle 

12-iiich  A.  P.  shot 

lO-iuch  A.  P.  shot 

8-inch  A.  P.  shot 

Miscellaueoas  forginga 

Total 

St.  Marys  Canal  gate  forginga 

Total 


l.OOt 
851 

151 

24i 
91 

la 


1,97J 

so: 


2.28! 


WEIGHTS  OF  STEEL  CASTINGS. 


12-inch  gnn-llft  castings 

12-inch  oi»jrbette  carriage  castings. 
8-inch  barbette  carriage  castings. . 
Miscellaueous 


Total. 


V 
2 
21 


14^ 


Number  of  pieces  shipped : 

10-inch  B.  L.  rifle 

8iDch  B.  L.  rifle 

8, 10,  and  12  inch  A.  P.  shot 
St.  Marys  Canal  forglngs . . . 

Miscellaneotis  forgmgs 

Miscellaneons  caatingH  . . . . 


Total 


Table  D. — Reeulte  of  teste  of  steel  caeHnge. 


[Bei^.  Atha  &  Hllngworth  Company.  Newark.  N.  J.] 

150 

102 

22 

Maximum. 

Mean. 

Minimnm. 

12-inch  mortar, 
spring  return  car- 
riage. 

Elas 

tic 

hmit. 

49,500 
44,000 
61.500 

Elon- 
tfon. 

Con- 
trac- 
tion 
of 
area. 

Elas- 
tic 
limit. 

a  g 

70,900 
73, 471 
97.523 

Elon- 
tlon. 

Con- 
trac- 
tion 
of 
area 

Elas- 
tic 
limit. 

•5 

Klon- 
tlon. 

( 
1 

Hy  draolic  cylinders 
Trn  nnion  carriages . 
Rollers,  forginga  . . . 

91,500 

82,500 

105,500 

28.80 
30.20 
22.50 

43.70 
42. 50 
42. 78 

39,076 
38,691 
55,500 

17.10 
18.40 
19.83 

19.60 
•J3.21 
35.63 

34,500 
31.500 
48,500 

70.500 
64,000 
91,000 

19.30 

8.00 

17.50 

] 
1 
2 

Number  of  tests  (castings) 
Number  of  tests  (forgings) 

Total 
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I  was  absent  firom  my  station  on  leave  of  absence  on  surgeon's  cer- 
ificate  of  disability  from  February  16, 1894,  to  August  15, 1894,  and 
Luring  this  time  Gapt.  Charles  S.  Smith,  Ordnance  Department,  U.  S. 
^jrmy,  had  charge  of  the  work  at  this  place  as  inspector. 
Bespectfully  submitted. 

D.  A.  Lyle, 
CaptaiUj  Ordnance  Department,  U,  8.  Army,  Inspector. 

The  Chief  of  Ordnance,  U.  S.  Army, 

Wa^hi'ngUm,  D.  C. 
CRD  94 17 
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^jbesa  bbpobt  on  manufacture  of  steel  foroings,  etc,,  at 

bbtelehem  iron  works, 

Offiob  op  Inbpscxcob  of  Ordnance,  U.  S.  Abht, 
Bethlehem  Iron  Work%^  South  BeAlehem,  Pa.,  July  U^  1894. 

R:  1  have  the  bonor  to  submit  tlie  following  report  of  the  progress 

Dg  the  fiscal  year  ending  June  30,  ISM,  of  the  work  ordered  by  the 

lanee  Department  to  be  made  under  the  supervision  of  the  inspeo- 

i  ordnance  at  these  works: 

le  Bethlehem  Iron  Company  has  been  manufacturing  forgingc  under 

Allowing  contracts  or  orders,  viz: 

I  For  fifteen  12-inch  B.  L.  rifles,  contract  of  January  31?  1889. 

I  For  seven  12-inch  B.  L.  mortars,  contract  of  September  26, 1892. 

For  twelve  10-inch  B.  L.  rifles,  contract  of  September  26, 1892. 

For  ten  12-inch  B.  L.  rifles,  contract  of  September  26, 1892, 

For  seven  10-inch  B.  L.  rifles,  contract  of  June  24,  1893. 

For  one  12-inch  B.  L.  rifle,  model  1892,  contract  of  June  24, 1893. 
•  For  seven  12-inch  B.  L.  riflcb,  contract  of  June  24, 1893. 

For  miscellaneous  pieces. 
ley  have  also  been  carrying  on  the  manufacture,  under  contract  of 
imber  7, 1891,  of  100  B.  L.  rifles  of  8, 10  and  12  inch  calibers. 

(1)  FOBaiNOS  FOR  12-INCH  B.  L.  RIFLES. 

lis  contra<;t  was  completed  October  27,  1893,  by  the  delivery  of  5 
after  the  close  of  the  last  fiscal  year. 

(2)  FORGINOS  FOR  TWELVE  10-INCH  B.  L.  MORTARS. 

le  delivery  of  a  bushing,  jacket,  and  gas  check  cups  by  August 
.893,  completed  this^  contract. 

(3)  FORGI^OB  FOR  TWELVE  10-INCH  B.  L.  RIFLES. 

ills  contract  was  completed  December  23, 1893. 

(4)  FORGINGS  FOR  TEN  12-INCH  B.  L.   RIFLES. 

ive  complete  sets  have  been  delivered,  but  work  is  progressing  on 
8  of  other  sets. 

(5)  FOROINOS  FOR  SEVEN  10-INGH  B.  L.  RIFLES. 

^e  sets  have  been  delivered,  and  the  remainder  are  in  part  deliv-) 
and  part  under  way. 

.259 


260  APPENDIX   25. 

(6)  POBGINGS  FOB  ONE  12-INCH  B.  L.  BIFLE,  MODEL  1892. 

This  set  was  delivered  June  21, 1894. 

(7)  FOBOINOS  FOB  SEVEN  12-INCH  B.  L.  BIFLES. 

No  complete  sets  have  yet  been  delivered,  but  many  pteces  are  fiii- 
nished  or  in  progress  of  manufacture. 

(8)  MISCELLANEOUS  FOBOINOS. 

Three  bands  for  Haskell  multicharge  gun,  delivered  July  28, 1893. 
One  band  for  Haskell  multicharge  gun,  delivered  March  9, 1894. 
One  3.6-inch  B.  L.  mortar  spindle,  delivered  October  17, 1893. 
One  12-inch  mortar  face  plate,  delivered  December  12, 1893. 
One  12-inch  trunnion  hoop,  delivered  May  31, 1894. 
The  latter  two  were  to  replace  defective  forgings  which  had  been 
accepted  and  shipped. 

MANUFACTUBE  OF  TWENTY-FIVE  8-INCH,  FIFTY  10-INCH,  AND  TWENTY- 
FIVE  12-INCH  B.  L.  STEEL  BIFLES. 

Fprgings  for  ten  8-inch  and  six  10-inch  rifles  have  been  accepted  for 
physical  qualities.  Fair  progress  is  being  made  in  the  assembling  of 
the  8'inch.  Two  have  all  of  the  hoops  shrunk  on,  1  is  ready  for  the 
shrinkage  of  the  A  hoops,  2  have  the  B  hoop  in  position,  and  1  is 
turned  for  the  D  hoop.  Four  tubes  are  bored  and  being  prepared  for 
shrinkage  of  jacket.  This  makes  10  guns  which  are  in  hand,  and  the 
breech  mechanism  for  these  is  well  under  way. 

But  little  work  has  been  done  on  the  10-inch  rifles  beyond  the  pio* 
liminary  boring  of  4  tubes  and  flnish  boring  of  the  same  number  of 
each  of  the  hoops.  Six  jackets  have  been  rough-turned,  but  none  is  as 
yet  bored. 

No  work  has  been  commenced  on  parts  of  the  12-inch  rifles. 

Under  contract  of  August  7, 1893,  the  Carpenter  Steel  Company,  of 
Beading,  Pa.,  has  been  manufacturing  100  12-inch  steel  armor-piercing 
shot.  The  entire  number,  including  those  necessary  for  ballistic  trial, 
have  been  completed  and' passed  the  inspection  for  dimensions  and 
weight  satisfactorily,  but  the  first  two  lots  of  25  each  failed  to  meet 
the  requirements  of  the  ballistic  test.  The  other  two  lots  have  not  so 
far  been  presented  for  this  test. 

The  Reading  Iron  Company,  of  Beading,  Pa.,  presented  for 
inspection  in  May  the  8-inch  Haskell  multicharge  gun,  which  they  ^ere 
under  contract  of  June  8, 1891,  to  manufacture.  The  gun  being  satis- 
factorily completed  in  accordance  with  the  requirements  of  the  con- 
tract, it  was  accepted  on  May  31, 1894,  and  has  been  shipped  to  tJi® 
Sandy  Hook  Proving  Ground, 
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Designation  of  piece. 


»... 

eto 

inion  hoops 

oops 

•ope *. 

Mxpa 

ch  bushing 

ch  blocks 

dies 

;epins 

check  cape 

IS 

ets 

nion  hoops 

oops 

wps 

lops 

iwps 

ichblocks 

dies 

^e  pins 

nag  pins 

check  caps 

s 

ots 

nion  hoops 

Mips 

tops 

op« 

wps 

ch  bxinbing 

chblocks 

dies 

:epins 

ring  pins 

:heck  cups 

I  (nickel  steel) 

Jiriacket 

»r  breech  boshing 
AT  gas-check  cup. . 


Num- 
ber of 
pieces. 


6 

6 

11 

20 

18 

9 

2 

5 

5 

2 

1 

26 

10 

13 

65 

84 

43 

26 

7 

5 

3 

8 

6 

10 

8 

8 

44 

24 

30 

15 

1 

9 

9 

5 

4 

5 

1 

1 

1 

1 


Average. 


Ehistic 

limit  ]^r 

squu^  inch 

of  original 

section. 


Pounds. 

50,480 
51. 140 
56,530 
58,200 
57,990 
58,160 
58.100 
48,400 
61.530 
63.500 
81,500 
48,810 
60,940 
67,200 
69,620 
69,240 
68,570 
69,520 
49,170 
64.000 
62,700 
88.000 
86.000 
45,  740 
45,950 
57,280 
68.740 
67,780 
59,000 
57,630 
61,330 
49.830 
49,450 
60,800 
82,500 
81,400 
64,800 
47.125 
69,000 
82,000 


Tensile 

strength 

EloDga- 

per  square 

tion 

inch  of 

after 

original 
section. 

rupture. 

Pound*. 

Percent. 

90.110 

21.2 

91.290 

21.2 

103,720 

17.3 

100,450 

19.5 

101,000 

17.7 

101,460 

19.4 

100,780 

20.4 

90,000 

19.4 

91,948 

24.9 

91,400 

23.2 

155.800 

10.0 

88,990 

21.6 

90,510 

21.1 

101, 720 

17.9 

103,900 

17.1 

103,420 

17.3 

100,120 

18.7 

102,930 

18.5 

90,600 

20.5 

96,680 

20.0 

98,400 

23.1 

149,650 

13.5 

151,870 

12.3 

89,690 

22.2 

91,220 

21.5 

104,700 

17.2 

102,900 

17.1 

101,360 

17.6 

101, 970 

18.5 

101, 510 

17.2 

104.530 

19.1 

89,300 

21.0 

89, 4T0 

20.9 

102.400 

21.6 

144,100 

15.1 

144,800 

13.0 

104,700 

17.2 

90,175 

20.0 

100,930 

19.6 

145,000 

11.4 

Reduc- 
tion in 
area  after 
rapture. 


Per  cent 
48.2 
48.3 
U.3 
48.2 
43.4 
44.4 
40.4 
89.8 
61.8 
52.7 
21.1 
48.5 
47.6 
47.7 
47.3 
47.3 
43.9 
44.2 
40.6 
43.1 
50.8 
87.6 
80.6 
47.2 
45.7 
44.2 
47.4 
48.8 
44.8 
47.2 
44.6 
42.9 
45.8 
65.5 
42.6 
29.3 
44.2 
48.6 
44.8 
23.2 


)ove  table,  giving  thie  average  physical  qualities  of  specimens 
liows  the  continaed  production  of  mateirial  of  excellent  quality, 
and  10  inch  tubes  and  jackets  quite  a  decided  increase  of 
mit  is  observed  over  that  of  previous  years.  Most  all  of  the 
if  all  calibers,  though  retaining  the  same  high  elastic  limit, 
»wn  a  slight  diminution  of  tensile  strength  and  an  increase  in 
>n  after  rupture, 
eights  of  forgings  shipped  during  the  yesir  are  as  follows: 


Forgings  for— 


10-inch  B. L. rifles  ... 
12-inch  B.L. rifles..-. 
12-inch  B.  L.  mortars. 
Miscellaneous 


Weight. 


1,067,102 

1,807,773 

13.937 

6,501 


Total 2,985,313 


ery  respectfully,  your  obedient  servant, 

I.  MacNutt, 
Captain^  Ordnance  Departments  U.  8.  Armpy  Inspector. 

Ihebf  of  Ordnance,  TJ.  S.  Army, 

Wofihington^  J).  C. 
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*MOGRESS  MEPORT  ON  MANUFACTURE  OF  ORDNANCE  AT  WESf  POtNf 

FOUNDRY. 

Office  of  Inspector  of  Obdnance,  U.  S.  AhMy^ 

West  Point  Founbby, 
Cold  ^ring,  N.  T.,  July  i,  1894. 

8iB:  I  have  the  honor  to  submit  the  following  report  of  the  opera- 
ions  of  the  Ordnance  Department  at  the  WestPointFoandry  during  the 
lacal  year  ended  June  30,  1894: 

Shipments  to  Sandy  Hook,  N.  J.,  under  contract  with  the  West 
*oint  Foundry  Company,  dated  December  6,  1890,  for  eleven  8-inch 
teel  B.  L.  rifles  were  made  as  follows:  • 

Guns  Nos.  6  and  7,  July  18, 1893;  gun  No.  8,  October  17, 1893;  gun 
^o.  9,  November  20, 1893;  guns  Nos.  10  and  11.  December  6, 1893. 

The  original  contract  expired  June  5, 1894,  but  owing  to  the  delay 
u  reeeipt  of  templets  from  the  Department,  corrections  in  drawings, 
knd  other  causes  an  extension  to  November  1, 1894,  was  granted. 

The  last  gun  was  completed  and  delivered  at  the  Sandy  Hook  Prov- 
ng  Ground  December  9, 1893,  thus  completing  the  contract  six  months 
>etbre  the  expiration  of  the  original  time. 

Four  15-inch  pneumatic  dynamite  guns  have  been  completed  at  these 
^orks  during  the  past  fiscal  year,  '^o  were  shipped  to  Sandy  Hook 
knd  the  remaining  two  are  awaiting  shipment  to  San  Frandsoo. 

A  separate  report  on  the  work  done  under  this  contract  was  sub- 
mitted, dated  June  25, 1894. 

The  Oordon  spring  return  carriage  for  124nch  B.  L.  steel  mortar, 

uider  contract  dated  November  23,  1893,  was  completed  and  shipped 

E>  the  Sandy  Hook  Proving  Ground  June  29, 1894. 

The  time  for  delivery  under  contract  was  May  23, 1894,  but  owing 

^  the  delay  in  receipt  of  steel  castings,  extensions  to  June  15  and  July 

X894,  were  granted  by  the  Department. 

The  following  progress  has  been  made  on  the  work  under  contract 
*-ted  April  17, 1893,  for  seven  spring  return  carriages  for  12-inch  B.  L. 
eel  mortars: 
'Xhe  contract  as  originally  made  expires  October  17, 1894,  but  owing 

the  delay  in  the  receipt  of  mortar  from  the  Department  and  steel 
^^tings  from  subcontractors  the  company  was  granted  an  extension  to 
ovember  1, 1894. 

Carriage  No.  1,  completed,  except  fitting  mortar,  March  12, 1894. 
Carriage  No.  2,  completed,  except  fitting  mortar,  April  24, 1894. 

Carriage  No.  3,  completed,  except"  fitting  mortar,  May  12, 1894. 

The  12- inch  B.  L.  steel  mortar  was  received  at  the  foundry  May  24, 
^^,  but  delay  in  fitting  it  to  these  carriages  has  been  caused  by  cut- 
^^g  threads  in  trunnions  and  fitting  to  Oordon  carriage. 

Carriage  No.  4,  upper  and  lower  roller  paths  and  rollers  assembled. 
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Right  and  left  hand  side  frames,  hydraulic  cylinders,  piston  rods, 
tmnnion  carriages,  and  brackets  for  elevating  gearing  ready  for  assem- 
bling. 

AU  parts  for  training  and  elevating  gearing  completed,  ready  for  fit- 
ting. 

Carriage  No.  5,  lower  roller  path  completed  and  training  rack  fitted 
in  same.  Upper  roller  path  machined,  but  not  finished.  BoUers  com- 
pleted. Bight  and  left  hand  side  frames,  spring  cylinder  extensions, 
and  connecting  brace  completed,  ready  for  assembling.  Eight  hydrsa- 
lie  cylinder  completed,  except  ping  holes  and  fitting.  Interior  diam- 
eter of  lefb  hydraulic  cylinder  finished  and  threads  cut  for  top  head  and 
follower.  Top  heads,' bushings,  followers,  and  glands  completed  for 
both  cyhnders.  Piston  rods  completed,  except  cutting  key- way.  All 
machine  work  done  on  right  trunnion  carriage  and  trunnion  bearings 
for  same  completed. 

All  planing  done  to  left  trunnion  carriage.  Eight  bracket  for  ele- 
vating gearing  completed.  Left  bracket  for  elevating  gearing  planed 
and  drilled,  but  holes  not  bored  for  small  shafts.  All  other  parts  for 
training  and  elevating  completed. 

Carriage  No.  6,  lower  roller  path  completed,  except  drilling  secor 
ing  bolt  holes  and  fitting  training  rack.  Training  rack  completed. 
Upper  roller  path  machined,  holes  not  drilled.  Eollers  completed.  Eight 
and  left  hand  side  frames  ready  for  assembling.  Connecting  brace 
completed  except  drilling  holes.  Eight  hydraulic  cylinder  completed, 
except  plug  holes  and  long  oil  hole.  Eight  trunnion  carriage  machined, 
planed,  and  trunnion  bearings  fitted.  All  parts  for  training  and  ele- 
vating, except  brackets  'for  elevating  gearing,  completed  except  fitting. 

Carriage  No.  7,  lower  roller  path  completed,  except  fitting  training 
rack  and  drilling  securing  bolt  holes.  Training  rack  completed.  Fac- 
ing upper  roller  path.  Cylinder  part  of  right-hand  side  frame  bored. 
Left-hand  side  frame  completed  except  drilling  holes.  Eight  hydraulic 
cylinder  finish-bored  and  threads  cut  for  top  head  and  follower.  Finish 
boring  left  hydraulic  cylinder.  All  the  parts  for  training  and  elevating^ 
except  brackets  for  elevating  gearing,  practically  completed  except  fi^ 
ting. 

A  report  on  the  principal  operations  in  the  manufacture  of  these  car- 
riages was  submitted  under  date  of  May  26, 1894. 

Tracings  of  the  Gordon  spring  return  mortar  carriage  accompany 
this  report,  inclosed  separately.  These  tracings  are  numbered  1  to  ^ 
inclusive,  also  including  No.  14^. 

W.  B.  Gordon, 
Captain^  Ordnance  Department,  In^^eotor, 

The  Chief  of  Obdnance,  U.  S.  Army, 

Washington^  Z>.  C» 
(3601-94) 
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TEST  OF  GORDON  DISAPPEARING  IChlNCH  CARRIAGE. 

The  Oednancb  Boabd,  TJ.  S.  A., 

l^Ew  ToBK  Arsenal^ 
GoYEBNOBs  Island,  New  Yobk  Habbor, 

New  York  City,  September  22^  1893. 

Sib:  The  folio wiug  report  of  the  test  of  the  Gordon  disappearing 
carriage  is  respectfolly  submitted: 

This  carriage  is  designed  for  the  10-inch  B.  L.  rifle,  steel,  and  con- 
sists of  a  heavy  bed  plate  supporting  two  side  frames  which  carry  the 
movable  parts  on  journals  and  a  pivot  plate  i>ermanently  fastened  to 
the  under  surface  of  the  bed  plate,  the  whole  resting  on  a  heavy  cast- 
iron  platform  or  traverse  circle. 

The  gun  is  mounted  on  a  top  carriage  somewhat  similar  in  form  to  the 
top  part  of  the  old  style  barbette  carriage.  Four  double  cranks  are 
joornaled  in  the  side  frames,  two  on  each  side.  The  top  carriage  is 
moanted  on  the  inner  and  longer  of  the  crank  arms  by  means  of  two 
cross  shafts  joumaled  in  the  top  carriage,  the  ends  of  the  shafts  being 
securely  fastened  to  the  crank  arms.  A  counterpoise  frame  is  mounted 
ou  the  outer  and  shorter  arms.  During  recoil  the  gun,  top  carriage, 
ftod  counterpoise  rotate  about  their  journals,  the  gun  and  top  carriage 
describing  an  arc  of  about  180  degrees  to  reach  the  loading  position, 
^hile  the  counterpoise  describes  an  equal  and  opposite  arc,  rising  while 
the  gun  falls.  The  gun,  top  carriage,  and  counterpoise  remain  parallel 
to  their  original  positions  throughout  the  motion. 

The  elevating  device  is  attached  to  the  top  carriage,  and  is  inde- 
pendent of  any  other  part  of  the  construction. 

The  carriage  is  lifted  on  an  oil  pivot  for  traversing,  and  a  small 
hydraulic  pump  is  provided  for  the  purpose.  Except  when  raised  for 
^versing,  the  carriage  is  in  complete  contact  with  its  platform. 

Between  the  side  frames  and  secured  to  the  top  service  of  the  bed- 
plate are  two  hydraulic  cylinders  12  inches  in  diameter.  Above  and 
|cro88  the  front  end  of  these  cylinders  is  an  air  chamber,  separated 
Pom  the  cylinders  by  check  valves  opening  toward  the  air  chamber; 
*  bypass  valve  is  provided  for  opening  communication  from  the.air 
hamber  to  the  cylinders  around  the  check  valves. 

The  outer  ends  of  the  piston  rods  are  carried  by  a  wheeled  truck 

^hich  runs  on  rails  fastened  to  the  bed  plate.    From  the  shafts  on 

^hich  the  top  carriage  is  joumaled  two  parallel  connecting  rods  extend 

^  the  truck  which  carries  the  piston  rods.    During  the  recoil  these 

^nnecting  rods  close  like  parallel  valves  and  run  the  truck  and  piston 

tods  to  the  front,  thus  forcing  the  liquid  from  the  cylinders  through 

the  check  valves  into  the  air  chamber.    Thus  the  energy  of  recoil  is 

Btored  in  the  air  chamber,  and  it  may  be  utilized  in  lifting  the  gun  to 

the  firing  position.    The  bypass  valve  is  opened  for  this  purx)ose.    A 

SBiall  air  pump  is  provided  to  give  the  required  initial  pressure  in  the 

^^  chamber, 
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For  the  purpose  of  manenvering  the  carriage  by  hand  a  system  o( 
gearing  is  attached  to  each  side  of  the  counterpoise  frame,  and  small 
platforms  are  provided  for  the  men  required  in  maneuvering.  The 
gearing  turns  a  pinion  which  meshes  into  a  circular  rack  fixed  to  the 
side  frame.  The  radius  of  this  rack  is  equal  to  the  length  of  one  of 
the  arms  ui>on  which  the  counterpoise  is  mounted. 

The  rear  transom  of  the  counterpoise  frame  is  used  as  a  loading 
platform.  A  charge  is  secured  to  the  latter  when  the  counterx>oi8ei8 
in  its  lowest  position,  and  this  charge  is  lifted  to  the  loading  jiosition 
by  the  recoil. 

The  carriage  is  very  massive,  the  counterpoise  alone  weighing 
upward  of  70  tons.  The  main  parts  are  of  cast  iron.  The  cheeks  of 
the  top  carriage  and  the  cranks  and  journals  are  of  steel. 

The  carriage  was  tested  in  accordance  with  the  following  programme 
approved  by  the  Chief  of  Ordnance,  viz : 

(1)  The  time  required  to  raise  the  carriage  £rom  the  firing  to  the  traversing  pon* 
tion  to  be  noted  and  the  namber  of  men  neoessary. 

(2)  The  facility  with  which  the  piece  may  be  traversed  and  the*  aumber  of  men 
necessary  to  be  noted. 

(3)  The  time  for  passing  from  elevation  --5  degrees  to  that  of  -f-  20  degrees  vA 
the  number  of  men  necessary  to  be  noted. 

(4)  Six  rounds  to  be  fired  with  charges  to  be  determined  by  the  board  and  the 
air  pressures  required  for  the  different  charges  to  be  noted. 

(5)  During*  the  firing  of  the  above  rounds  the  time  required  for  the  following 
operations  and  the  number  of  men  necessary  to  be  noted: 

a.  For  bringing  the  gun  from  the  loading  position  to  that  for  charging  the  tk 
reservoir. 

b.  For  charging  the  air  reservoir  with  the  gun  at  the  highest  portion  at  which  it 
would  be  concealed  from  the  view  of  the  enemy  to  the  pressure  required  for  firing 
half  charge. 

c.  For  charging  as  above  to  the  pressure  required  for  tail  charge. 

d.  For  bringing  the  piece  from  the  charging  to  the  loading  position. 
€,  For  brin^ring  the  piece  from  the  changing  to  the  firing  position. 
/.  For  loading. 

a.  For  raising  from  the  loading  to  the  firing  position. 
A.  For  bringing  from  the  reooil  to  the  loading  position. 

(6)  One  round  with  full  charge  to  be  fired  at  each  of  the  elevations  —  5  degrees, 
0  degrees,  -f  10  degrees,  and  -f-  ^0  degrees. 

(7)  Ten  rounds  with  ftiU  charges  to  be  fired  as  rapidly  as  possible  and  the  ivofi 
noted. 

Preliminary  to  the  official  test  Capt.  Gordon  was,  by  authority  of 
the  Chief  of  Ordnance,  allowed  to  flre  20  rounds  to  develop  the  work 
ing  of  the  carriage  and  to  make  such  minor  alterationd  and  repairs  as 
might  be  found  necessary: 

Of  these  20  round  numbers  1  to  15,  inclusive,  were  utilized  by  Cap*- 
Gordon,  and  during  these  firings  the  following  changes  were  found 
necessary  for  the  convenient  working  of  the  carriage. 

The  inside  gear  wheels  of  raising  apparatus  were  broken,  and  it .^^as 
necessary  to  replace  them  with  stronger  ones;  also  the  cast-iron  \if6x^t 
arcs  were  found  to  be  too  weak  and  they  were  replaced  by  those  of 
bronze. 

The  counterpoise  was  found  to  be  too  light,  and  was  made  heavier? 
as  follows:  Two  plates  weighing  2,000  pounds  each  were  bolted  to  tb^ 
front  transom  or  the  counterpoise  frame;  to  the  frout  end  of  each 
counterpoise  was  bolted  a  plate  weighing  2,000  pounds,  and  to  the  rear 
end  of  each  counterpoise  a  plate  weighing  4,000  pounds,  and  four  12-inch 
shot,  each  weighing  800  pounds,  were  fastened  to  the  under  side  of  the 
rear  transom  of  the  counterpoise  frame.  This  arrangement  did  not 
appear,  however,  to  accurately  balance  the  system,  and  at  the  point 
where  the  cranks  attached  to  the  counterweights  were  horizontal  one 
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Dd  of  the  ootLnterweight  mov«d  m(yre  rapidly  than  the  other^  thns 
laldng  the  cranks  work  against  each  other,  locking  the  system,  and  a 
ig  had  to  be  nsed  to  move  the  rear  part  of  the  counterweight  over  the 
dead  center."  To  remedy  this  defect  two  brackets  were  fastened  to 
lie  bed  of  the  carriage,  a  stnd  being  attached  to  each  bracket.  A 
knsd  was  also  fastened  to  each  counterweight,  located  so  that  the  dis- 
Ernce  from  center  to  center  of  the  stdds  on  .bracket  and  counterweight 
rben  the  cranks  were  horizontal  or  perx)endicular  was  2  feet  10  inches, 
[^hese  studs  were  connected  two  and  two  by  links,  the  distance  between 
he  holes  in  the  links  embracing  the  studs,  being  2  feet  10  inches, 
rhis  arrangement  caused  the  counterweights  to  move  parallel  to  them- 
selves in  all  positions,  and  prevented  the  locking  of  the  system,  as  above 
described.  It  should  be  noted  that  this  "locking"  occurred  only  when 
the  gun  was  raised  by  hand  x)ower  alone.  Subsequently,  when  the  air 
pressure  was  utilized  in  assisting  the  raising  of  the  gun,  do  '^binding" 
occurred,  al^ough  the  links  were  removed. 

The  loading  platform,  composed  of  the  i^ar  transom  of  the  counter- 
poise frame,  was  found  to  be  too  near  the  breech  of  gun  for  convenience 
in  loading;  the  portion  of  this  platform  just  in  rear  of  the  gun  was, 
therefore,  cut  away,  and  a  new  loading  platform  provided,  lowered  2  feet 
5  inches  and  placed  2  feet  4  inches  forther  to  the  rear.  This  arrange- 
ment allowed  ample  room  for  the  gun  crew  to  operate  when  ramming 
the  projectile  to  its  seat  in  the  gun.  A  platform  was  also  attached  to 
the  gun  by  bands  encircling  the  gtin  near  the  breech.  This  platform 
was  found  convenient  for  the  gunner,  charged  with  the  duty  of  closing 
the  breechblock  and  putting  the  primer  in  place  ready  for  firing. 

Great  difficulty  was  experienced  in  the  use  of  the  pumps  provided 
with  the  carriage  to  raise  the  latter  to  its  firing  iK)8ition  and  to  secure 
the  pressure  in  the  air  chamber  necessary  to  properly  control  the 
recoil  Many  changes  are  made  in  these  pumps,  but  without  avail,  and 
ttey  were  finally  replaced  by  the  pump  belonging  to  the  Can^t  carriage 
for  12-inch  B.  L.  mortars.  This  pump  was  attached  to  the  carriage  in 
''ear  of  the  air  chamber  and  over  the  hydteulic  cylinders,  and  so 
^justed  that  air  or  liquid  could  be  pumped  at  pleasure.  This  pump 
was  fbtind  to  be  a  great  improvement  over  those  originally  provided 
with  the  carriage. 

The  alterations  and  improvements  above  described  having  been 
made,  the  official  test  began  on  the  13th  of  July,  when  the  round  at  10 
degrees  elevation  was  fired  in  the  presence  of  the  Board  of  Ordnance 
and  Fortification,  but  owing  to  the  absence  of  members  of  the  Ordnance 
Board  and  press  of  other  work  further  test  was  not  begun  until  August 
9,  on  which  date  the  items  of  the  programme  were  taken  at  as  nearly 
as  possible  in  their  order  of  sequence,  as  follows: 

(1)  The  time  required  to  raise  the  carriage  from  the  firing  to  the 
traversing  position  was  on  first  trial  1  minute  30  seconds.  On  exami- 
nation, however,  it  was  found  that  the  cock  to  the  pivot  cylinder  was 
not  completely  open.  A  new  trial  was  therefore  given,  the  time  being 
thirty  seconds  j  8  men  were  working  at  the  pump. 

(2)  The  facihty  with  which  the  carriage  might  be  traversed  could  not 
>e  ascertained  with  certainty  owing  to  the  fact  that  the  platform  on 
rhich  the  carriage  was  mounted  had,  during  the  preliminary  firings, 
^ttled  on  one  side,  so  that  its  upper  surface  was  not  horizontal.  This 
!aased  the  pintle  to  bind  in  its  seat  and  prevent  the  traversing  of  the 
taniage  except  through  a  few  degrees.  From  the  limited  trial  that 
»uld  be  made  it  is  the  opinion  of  the  board  that  the  traversing  can, 
mder  normal  conditions,  be  done  with  difiiculty  by  2  men  at  one 
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end  of  the  couDterpoise,  ^aud  with  ease  by  4  men,  2  at  each  end  of 
the  coniiterpoise.  It  would  be  an  advantage,  however,  to  have  aome 
means  provided  for  the  application  of  power  in  traversing. 

(3)  The  time  required  for  passing  from  elevation  of  —5  degrees  to  + 
20  degrees  was  1  minute  15  seconds,  4  men  being  required. 

(4)  Six  rounds  were  fired  witii  charges  determined  by  the  board  and 
the  air  pressures  required  were  noted,  as  follows: 


XamlMr  of  round. 


1 
2 
3 
4 
5 
6 


Weiffht 

Powder 

Air 

Air 

press  are 

pressure 

pressure 

charge. 

per  square 
inch. 

before 
firing. 

after 
firing. 

Pounds. 

Poundt. 

Poundt. 

Pounds. 

125 

15,250 

47i 

77* 

125 

14,165 

85 

64 

125 

11,835 

25 

54 

125 

19,5(10 

20 

eo 

250 

*60,000 

90 

245 

225 

58,500 

70 

210 

*0ver. 

(6)  The  times  required  for  the  first  four  operations'under  No.  5  were 
not  taken,  as  it  was  found  that  the  air  chamber  could  be  charged  with 
the  gun  in  the  loading  position,  the  contrary  being  the  supposition 
when  the  programme  was  prepared.  The  time  required  to  properly 
charge  the  air  chamber  for  a  half  charge  (125  pounds)  of  powder  was 
found  to  be  9  minutes,  and  for  a  full  charge  (250  pounds)  of  power  41 
minutes  18  seconds,  10  men  working  at  the  pump.  The  details  foi  each 
5  minutes  are  contained  in  the  record. 

/.  The  gun  being  in  loading  position,  the  time  required  to  load  was 
determined  to  be  1  minute  43  seconds. 

g.  The  time  required  to  raise  the  gun  from  loading  position  was  2 
minutes  7  seconds;  the  pressure  in  air  chamber  at  start  being  134 
pounds  and  at  firing  i)osition  47^  pounds. 

h.  As  the  gun  uniformly  recoiled  to  loading  position,  this  time  was  not 
taken. 

(6)  The  round  at  — 5  degrees  could  not  be  fired,  there  being  no  batt 
available  for  the  purpose.  The  rounds  at  0, 10,  and  20  degrees  are  nam* 
bers  22, 15,  and  23  of  the  record. 

(7)  The  final  firings  were  made  for  rapidity  on  September  13.  Ten 
rounds  were  fired  to  sea,  six  being  continuous,  without  delay  on  account 
of  ships  or  other  obstructions.  The  actual  time  required  for  the  ten 
rounds  was  determined  to  be  58  minutes  28  seconds.  Thedetails  for  each 
round  are  contained  in  the  record. 

In  the  course  of  the  tests  above  described  33  rounds  have  been  treA 
with  varying  charges  as  follows : 


Number 
of  rounds. 

• 

Weight  of 
charge. 

Number 
of  rounds. 

Weight  of 
charge. 

1 
8 
1 
1 
1 
2 

Pounda. 
100 
125 
150 
175 
200 
225 

5 

3 

11 

Pounda. 
240 
245 
250 

ToUl,  33 
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CONCLUSIONS. 

The  board,  having  carefiilly  noted  the  action  of  the  carriage  through- 
it  the  test,  are  of  the  opinion  that  it  possesses  many  valuable  features 
luch  make  it  superior  to  any  carriage  for  a  similar  purpose  thus  far 
lown  to  the  board.  This  superiority  consists  primarily  in  the  fact 
lat  the  operations  of  raising  and  lowering  the  gun,  elevating  and 
aversing,  can  be  performed  with  comparative  ease  and  quickness 
ithout  the  use  of  machinery  or  appliances  other  than  those  which  may 
d  worked  by  hand.  By  the  application  of  machinery  these  operations 
3uld  no  doubt  be  performed  with  still  greater  certainty  and  rapidity, 
he  fact,  however,  that  it  is  possible  to  perform  them  by  hand,  and 
aat  under  these  circumstances  10  rounds  can  be  fired  with  ease  in  less 
ban  one  hour,  is  considered  a  remarkable  achievement,  marking  an 
poch  in  the  history  of  the  construction  in  this  country  of  carriages  for 
igh-power  guns. 

The  working  of  the  carriage  was  smooth  and  regular  to  a  marked 
legree,  confirming  the  claim  of  the  designer  that  the  system  as  a  whole 
8  one  of  nonrecoil. 

The  carriage  has  disadvantages,  some  of  which  can  be  overcome  and 
others  are  inherent  to  the  system.  It  is  somewhat  heavy  and  cumber- 
tome,  lacking  in  compactness,  and  the  parts  in  rear  of  the  gun  are  so 
trranged  as  to  prevent  easy  access  to  the  breech  for  loading  purposes, 
rhe  necessity  for  putting  the  raising  apparatus  out  of  gear  before  firing 
^as  a  source  of  considerable  trouble,  and  if  the  operation  were  neglected 
^oold  cause  disaster.  These  objections  could  be  overcome  in  a  new 
Jonstniction. 

The  use  of  pumps  for  raising  the  system  to  the  traversing  position 
uid  obtaining  the  necessary  initial  air  pressure  is  a  disadvantage  inher- 
it to  the  design.  These  pumps,  with  their  complicated  valves  and 
)acking  are  liable  te  get  out  of  order,  and  require  experts  te  keep  them 
n  good  condition.  Endless  trouble  was  experience  with  the  pumps 
Qmished  with  the  carriage.  The  use  of  the  Gan^t  pump  was  a  great 
inprovement  and  the  tests  demonstrated  that  great  care  must  be  taken 
•0  select  a  strong,  simple,  and  effective  pump  in  order  to  insure  the  effi- 
cient and  reliable  working  of  the  carriage. 

As  a  result  of  these  tests  the  board  is  of  the  opinion  that  the  Gordon 
disappearing  carriage,  mounted  on  a  proper  platform,  possesses  many 
dvantageous  and  desirable  features;  audit  is  thought  that  with  the 
[^edifications  requisite  to  overcome  the  defects  noted  during  the  trial 
t  will  prove  a  suitable  carriage  for  issue  to  the  service. 

Clifton  Comly, 
Major,  Ordnance  Department,  U.  8.  Army^  President. 

Frank  Heath, 
Captain,  Ordnance  Department,  U,  S,  Army, 

The  Ghief  of  Ordnance.  U.  8.  Army, 

Washington,  D.  C. 

Note. — By  authority  of  the  Chief  of  Ordnance,  Capt:  Crozier  was,  at 
iis  own  request,  relieved  from  duty  with  the  board  in  rendering  the 
*ove  report. 
(3362  C-93) 
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Record  of  firing  with  lO-inch  B.  L.  rifle  {aUel),  No.  1,  WaimVi 

[Ol^ieotof  Mi 


Date. 

No. 

of 
fire 

on 
car- 
riage. 

Ko. 

of 

Are. 

Powder. 

Projecdls. 

Trarel 

of 

shot  in 

bora. 

Elevar 
tion. 

Pram 

iMn. 

Kind. 

Weight. 

Knniber  of 
prisn^s. 

Kind. 

Weight. 

' 

Poundt, 

■- 

1 
Powida. 

Inekta. 

o       # 

PWHli 

1892. 

A.M. 
Dec.  21 

1 

178 

« 
« 

•a 

125 

Brown  ..1,338 
Block  ...       7 

575.  in- 
cluding 
sand. 

244.55 

2    00 

fP.lM 
inmn 
r  oo 
head. 
2. 14.1 
iamfl 
r  0  0 
bead. 
S,  14.1 

.  loose 

1803. 
P.M. 

Jan.   27 

2 

179 

t 

• 

u 

1 
1 

a 

£ 

a 

iho 

* 

Brown  ..1,070 
Black...        7 

1 

• 

t 

•  o  • 

1 

575.  in- 
cluding 
sand 

254.15 

2     00 

1 

>D.9, 
fA.    1 

Feb.   17 

3 

180 

H 

125 

Brown..  1,328  ; 
Black ...       7 

509 
6  sand 

^5 

254.75 

3       5 

1    than 
1   000 
IX,  14 

Feb.  21 

4 

131 

k 

150 

Brown . .  L607 
BhM;k...       7 

i        . 

• 

570 
5sand 

575 

2S4.QB 

15    00 

SA.  H 
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mud^  at  &MMiy  Mooky  N.  J.,  Deetmber  2U  189£,  to  April  28, 1898. 


niAge.] 


I  Ooiui- 
DoiL !     ter 
recoil. 


In.  I  Inches. 


Wind, 
•txength 

and 
direction. 


Not 
noted. 


From 
right  and 

rear,  16 
milea  an 
hour 


From 
rear,  8 
miles  an 
hour. 


e       Not 

noted. 


From 
rear,  24 
miles  an 
hour. 


From 
right  and 
rear,  8 
milee  an 
boor. 


Special  rmnarka  ahont  each  Are, 
anch  aa  effect  on  piece,  action  of 
breech  mechanism,  conaumption 
of  powder,  sound  of  prqieotUe  in 
flight,  scattering  of  fragments, 
etc.,  and  metrologlcal  data. 


In  recoiling,  crosshead  of  the  pis- 
ton came  np  against  cylinder 
head,  shearing  offtwo  small  iwehs 
on  each  side.  Left  main  web  of 
CTosabead  cracked  all  the  way 
through.  Cast  iron  portion  of 
lower  oearinffs  of  the  front  con- 
necting rod  Droken.  One  tooth 
of  right  lifting  arc  broken  in 
raising  gnn.  Copper  cylinders  of 
9,000  pounds  initial  compression 
and  tables  of  1890. 


Air  presanre  before  flring,  42 
pounds;  air  pressure  after 
firing.  96  pounds,  fell  to  86 
pounds.  The  large  inside  gear 
wheel  of  raining  apparatus  on 
right  side  broken  while  raising. 
Jack  used  to  assist  in  raising 
gun.  Copper  cylinders  of  9,  OOo 
pounds  initial  compression  and 
Ublesofl890. 


Air  pressure  before  flrinj^.  50 
pounds  t  air  pressure  after  nring, 
85  pounds.  Ten  men  workins  on 
handles,  5  on  each  side,  ^es- 
snre  assisted  in  raising  gun. 
Men  pumped  air  during  raising. 
Gun  did  not  come  down  to  loading 
position.  Key  in  left  rear  crank 
left  out  and  crank  moved  over 
about  one-fourth  inch.  This  had 
to  be  repaired  before  next  round. 

Air .  pressure  before  flring.  50 
pounds:  airpressure after nringt 
92pounds.  Eight menon  handles, 
4  on  each  side.  Pressure  assisted 
in  raising.  Actual  time  of  rais- 
ing, 3  minutes  15  seconds.  The 
system  not  being  accurately  bal- 
anced during  raising,  and  at  a 
point  where  cranks  attached  to 
counterweights  are  horizontal, 
one  end  of  the  counterweight 
moves  more  than  the  other,  thus 


General  remarks. 


Barometer,  30.45 ;  thermometer,  .ll^ ; 
humidity,  79. 

Gun  mounted  on  Gordon  disappear- 
ing carriage. 

Obturating  friction  primers. 

Fired  to  sea. 

When  carriage  was  in  flring  posi- 
tion the  piston  rod  was  8  feet  out 
of  cylinder. 

Rear  clamp  of  shot  tray  not  of 
proper  diameter.  It  was  removed 
for  repaire. 

Before  test  two  teeth  of  left  arc  for 
raising  gun  broken. 

Air-gauge  pressure  before  flring,  0; 
air-gauge  pressure  after  flring,  75 

rinnds. 
gallons  of  neutral  oil  put  in 
cylinders. 
Firing  conducted  by  Lieut.  E.  St. 
J.  Greble,  Second  Artillery,  in 
the  presence  of  the  Ordnance 
Board.  Present:  MiO-  C.  Comly, 
Ordnance  Department;  Capt.  F. 
Heath.  Ordnance  Department ; 
Capt.  w.  Crosier,  Ordnance  De- 
[    partment 

Barometer,  90.46 ;  thermometer,  34^ ; 
humidity,  90. 

Gnn  mounted  on  Gordon  disappear- 
ing carriage. 

Obturating  friction  primers. 

Fired  to  sea. 

Recoil  means  travel  of  piston  rod  in 
hydraulic  cylinder. 

Since  last  flnng  side  castings  of 
truck  earning  piston  rods 
replaced,  and  rubber  buffers  were 
lengthened  3  inches. 

Recoil  permitted  by  carriage  is  7 
feet  8  inches. 

Firing  conducted  by  Lieut.  C.  B. 
Wheeler,  Ordnance  Depart- 
ment, in  the  presence  of  the  Ord- 
nance Board.  Present:  M^J.  C. 
Cdknly,  Ordnance  Depardnent; 
Capt  F.  Heath,  Ordnance  D<«* 
partment;  Capt.  W.  Crosier,  Ord- 
[    nance  Department. 


Barometer,  30.26 ;  thermometer,  xl^ ; 
humidity,  86. 

Gun  mounted  on  Gordon  disappear- 
ing carriage. 

obturating  friction  primers. 

Since  last  flring  the  system  was 
weishted  as  follows : 

Two  plates,  weighing  2,000  pounds 
eacn,  bolted  to  fttmtplateattacbed 
to  counterweiglits.  In  front,  on 
each  sidevof  counterweights,  a 

flats  weighing  2,000  ponnaseaoh. 
n  rear,  on  each  side  of  counter- 
weights, a  plate  weighing  4,000 
pounds  eacp,  and  lour  12-inch 
shot,  weighing  800  pounds  each, 
two  on  each  side  of  platform  in 
rear. 
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Hecord  of  firing  with  JO-ifuA,  B.  L,  rifle  {iieel),  Xo,  1,  Wat 

[Ol]J6Ot0f 


Date. 


1892. 
A.M. 
Dec.  21 


No. 

of 
fire 

on 
car- 
riage. 


1803. 

P.M. 

Jan.  27 


Feb.   17 


Feb.  21 


No. 

of 

Are. 


178 


179 


180 


181 


Powder. 


ProJeotUe. 


Kind. 


8 


a 
» 
■a 


g 
S 

.a 


a 
o 

Q 


Weight. 


Kninber  of 
prisma. 


I 


Kind. 


Weight. 


p€mndM. 


125 


Brown  ..1,338 
Black  ...       7 


ihO  I  Brown..  1,070 
I  Black...        7 

I 


Trarel 

of 

shot  in 

b<»re. 


125 


Brown.. 1,328 
Black...       7 


150 


Brown . .  1,607 
Blfl<Qk...       7 


CO 


1 


Pounds. 


575,  in> 

eluding 

aand. 


575,  in- 
cluding 
aand 


509 
6»and 

575 


570 
5  aand 

675 


Inekes. 


244.55 


254.15 


Sleva^ 
tion. 


2    00 


Pw 

peri 

im 

b 


Po 


'PJ 

in 
r « 
he 

Z,l 
in 
r « 
he 

S.  1 
lo< 


2    00 


254.75 


254.86 


I 


'^tlii 
OOQ 
X, 


16    00 


TEST  OF   GORDON  BISAPPBABING   10-INCH   CARRIAGE.        271 

Armmal,  at  Sand^  Hooh^  N.  J„  Dee^nber  22.  J89£.  to  ApHl  S8, 189S. 
tnt  of  carriage.] 


RacoiL 


It.  /n. 


Conn* 

ter 
recoil. 


Jnehea. 


5     2 


Not 
noted. 


Wind, 
atreDgth 

and 
direction. 


From 
right  and 
rear,  16 
miles  an 
hour 


From 
rear,  8 
milea  an 
honr. 


8        Not 
'  noted. 


1* 


From 
rear,  24 
milea  an 
hour. 


SpeoiAl  resarka  about  each  fire, 
aach  aa  effect  on  piece,  action  of 
breech  mechaniam,  consumption 
of  powder,  sound  of  projectile  in 
Hignt,  scattering  of  fragments, 
etc.,  and  metrological  data. 


In  recoiling,  croeahead  of  the  pis- 
ton came  up  against  cylinder 
head,  shearing  off  two  small  webs 
on  each  side.  Left  main  web  of 
crosahead  cracked  all  the  way 
through.  Cast  iron  portion  of 
lower  oearinffs  of  the  nront  con- 
necting  rod  nroken.  One  tooth 
of  right  lifting  arc  broken  in 
raising  gun.  Copper  cylinders  of 
9,000  pounds  initial  compression 
and  tables  of  1800. 


From 
right  and 
rear,  8 
miles  an 
honr. 


Air  pressure  before  firing,  42 
pounds;  air  pressure  after 
firing,  96  pounds,  fell  to  86 
pounds.  The  large  inside  gear 
wheel  of  raining  apparatus  on 
right  side  broken  while  raising. 
Jack  used  to  assist  in  raising 
gun.  Copper  cylinders  of  9,  OOo 
pounds  Initial  compression  and 
Ubles  of  1890. 


Air  pressure  before  firing.  50 
pounds :  air  pressure  after  nring, 
85  pounds.  Ten  men  working  on 
handles,  5  on  each  side,  rre^- 
sure  assisted  in  raising  gun. 
Men  pumped  air  during  raising. 
Gun  did  not  come  down  to  loading 
position.  Key  in  left  rear  crank 
left  out  and  crank  moved  over 
about  one-fourth  inch.  This  had 
to  be  repaired  before  next  round. 

Air .  pressure  before  firing.  50 
pounds;  airpressure  after  firing, 
92pound8.  Eight  men  on  handles, 
4  on  each  side.  Pressure  assisted 
in  raising.  Actual  time  of  rais- 
ing, 3  minutes  15  seconds.  The 
system  not  being  accurately  bal- 
anced during  raising,  and  at  a 
point  where  cranks  attached  to 
counterweights  are  horizontal, 
one  end  ox  the  counterweight 
moves  more  than  the  other,  thus 


General  remarks. 


Barometer,  80.45 ;  thermometer,  Sl^ ; 
humidity,  79. 

Gun  mounted  on  Gordon  disappear- 
ing oarriaAe. 

Obturating  friction  primers. 

Fired  to  sea. 

When  carriage  was  in  firing  posi- 
tion the  piston  rod  was  8  feet  out 
of  cylinaer. 

Rear  clamp  of  shot  tray  not  of 
proper  diameter.  It  was  removed 
for  repairs. 

Before  test  two  teeth  of  left  arc  for 
raising  gun  broken. 

Air-gauge  pressure  before  firing,  0 ; 
air-gauge  pressure  after  firing,  76 
pounds. 

172  gallons  of  neutral  oil  put  in 
cylinders. 

Firing  conducted  by  Lieut.  E.  St. 
J.  Greble,  Second  Artillery,  in 
the  presence  of  the  Ordnance 
Boftrd.  Present:  M^J.  C.  Comly, 
Ordnance  Department;  Capt.  F. 
Heath.  Ordnance  Department ; 
Capt.  w.  Crozier,  Ordnance  De- 
\    partment. 

Barometer,  80.46 ;  thermometer,  d4P ; 
humidity,  90. 

Gun  mounted  on  Gordon  disappear- 
ing carriage. 

Obturating  nriction  primers. 

Fired  to  sea. 

Recoil  means  travel  of  piston  rod  in 
hydraulic  cylinder. 

Since  last  firing  side  castings  of 
truck  carrving  piston  rods 
replaced,  and  rubber  buffers  were 
lengthened  3  inches. 

Recoil  permitted  by  carriage  is  7 
feet  8  inches. 

Firing  conducted  by  Lieut.  C.  B. 
Wheeler,  Ordnance  Depart- 
ment, in  the  presence  of  the  Ord- 
nance Board.  Present:  MqJ.  C. 
Cdknly,  Ordnance  Department; 
Capt.  F.  Heath,  Ordnance  Dc^ 
partment;  Capt.  W.  Crosier,  Ord- 
(,    nance  Department. 


Barometer,  S0.25 ;  thermometer,  M^ ; 
humidity,  86. 

Gun  mounted  on  Gordon  disappear- 
ing carriage. 

obturating  niction  primers. 

Since  last  firing  the  system  was 
weighted  as  follows : 

Two  plates,  weighing  2,000  pounds 
eacn,  bolted  to  fhmtplateattacbed 
to  counterweights.  In  front,  on 
each  sidevof  counterwelshte,  a 

f  late  weighing  2,000  ponnaseach. 
n  reax,  on  each  side  of  counter- 
weights, a  plate  weighing  4,000 
pounds  eacji,  and  lour  12-inch 
shot,  weighing  800  pounds  each, 
two  on  each  side  of  platform  in 
rear. 
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Beoord  of  firing  with  lO-inek  B,  L.  rifie  (ttoel),  No.  1,  Watervlist  JtmmI) 

[OlUect  of  iUDf. 


Date. 

No. 

of 

fire 

on 

car- 

riaife. 

No. 

of 

fire. 

Powder. 

t 

Projeetile. 

Travel 

of 

shot  in 

bore. 

Slera- 

PrsMon 
Deraaoin 

Kind. 

Weight. 

Number  of 
prisma. 

Kind. 

Weight. 

tion.  1    inch'«r 
ban. 

t 

i'of»nd«. 

Poundi. 

^TftwMVv« 

o      / 

Pwmit. 

1803. 
Feb.  21 

5 

182 

1 

« 

175 

Brown..  1,877 
Black...       7 

565 

10  sand 

'575 

254.75 

15    00 

5  A,  20.300 
ix,  20,300 

Feb.  21 

« 

183 

w4 

J? 

« 

1 

o 

200 

* 

Brown . .  2,147 
Black...        7 

shot,  lot  324. 

560 
6  sand 

575 

254.75 

12    00 

\A,24.«0 
^X,24.«B 

*& 

1 

Feb.  21 

7 

184 

p. 

e 
1 

■L 

a 

£ 

d 
P 

225 

Brown  ..2,397 
Black..         7 

o 

570 
5  sand 

675 

254.85 

10    00 

5  A,  29,477 
<X.  29.0W 

Feb.  24 

8 

185  ' 

1 

i 
1 

1 

1 
J 

240 

Brown..  2,579 
Black...       7 

4 

566 
Osand 

575 

254.75 

10    00 

5  A,  3i400 
\  X.  34,314 
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Sand^  Hook,  X,  J.,  Deoemher  gl,  1892,  to  April  28,  i^d^— Continued, 
of  carrUge.] 


coil. 


Coun- 
ter 
recoil. 


Wind, 
streneth 

and 
direction. 


In.    Ineke». 


10 


From! 
right  and; 
rear.  8> 
miles  an 
hour.       ' 


111 


51 


From! 
rearanc'ij 
riffht,  8i 
mile«  an  I 
hour. 


H 


7* 


From 
rear  and 
riKht,8 
railea  an 
hour. 


H 


•* 


From 
rear,  23 
milea  an 
hour. 


OBD  94- 


Special  remarks  about  each  fire, 
such  as  effect  on  piece,  action  of 
breech  mechanism,  consumption 
of  powder,  sound  of  pro.ji*otile  in 
flight,  scattering  of  fragments, 
etc.,  and  metrological  data. 


making  cranks  work  against  each 
other,  looking  the  system.  The 
firont  end  of  counter  weights  seems 
to  be  the  heavier,  and  a  pry  bad  to 
be  used  to  move  the  rear  part  of 
counterweights  over  this  "dead 
center."  This  caused  a  delay  of 
10  minutes.  Gun  did  not  come 
down  to  loading  position. 
Gun  loaded  fi*om  position  of  rest 
after  last  round  by  means  of  gin. 
Air  nressure  before  firing.  50 
pounas ;  air  pressure  after  flrin  g, 
110  pounds,  fell  to  100  pound's. 
Eight  men  on  handles,  4  on 
each  aide.  Pressure  assisted  in 
raising.  Actual  time  of  raising, 
2  minutes  30  seconds.  Tho  sys- 
tem locked  as  it  did  in  previous 
round.  Gun  did  not  come  down 
to  loading  position.  Observed 
time  of  fiight,  24|  seconds. 

Gun  loaded  from  position  of  rest 
after  last  round  by  means  of  gf  n. 
Air  pressure  before  firing,  50 
ponnas;  air  pressure  after  firing, 
145 pounds  fell  to  135  pounds. 
Eight  men  on  handles,  4  on  each 
side.  Pressure  assisted  iu  rais- 
ing. Actual  time  of  raising.  2 
minutes  12  seconds.  The  system 
locked,  as  it  did  in  previous  two 
rounds.  Gnn  oamenearlv  to  load- 
ing position.  Observed  time  of 
flight,  20|  seconds.  Coppercylin- 
ders  of  18,000  pounds  initial  com- 
pression and  tables  of  1890. 

Air  pressure  before  firing.  64 
pounds ;  air  pressure  after  firing, 
liN)  pounds,  fell  to  105  pounds. 
Eightnnen  on  handles,  4  on  each 
side.  Pressure  assisted  in  rais- 
ing. Time  of  raising.  3  minutes, 
without  stop.  Gun  came  down 
almost  to  loading  position.  Ob- 
served time  of  flight.  18}  sec- 
onds. Copper  cylinders  of  24,000 
pounds  initial  compression  and 
tablea  of  18(K). 

Air  pressure  before  firing,  50 
pounds;  air  preasure  after  nring. 
215  pounds,  fell  to  200  pounds. 
Nine  men  on  handles,  4  on  right 
and  5  ofi  left  side.  Time  of  rais- 
ing, 7  minutes  15  seconds.  Time 
of  flight,  20  seconds.  Time  fired, 
3:10  p.m.  Rear  clamp  of  shot 
tray  broken  off  at  hinge.  Glass 
over  face  of  gauge  broken  by 
blast.  Four  bolts  holding  front 
elevating  worm  bracket  all 
sheared  off,  and  bracket  moved  2 
inches  to  the  front.  Bevel  gear 
on  rear  end  of  worm  shaft  camo 
off,  but  uuiqjured.  Bracket  re- 
placed temporarily  for  next  round. 


Greneral  remarks. 


. '  - 


The  elevating  band  on  10-inch 
gun,  used  for  elevating  with  the 
pneumatic  disappearing  carriage, 
makes  a  great  preponderance  to 
the  rear,  and  men  go  out  on  the 
ni  uzsle  to  assist  in  depressing  gun 
fur  loading. 

Copper  cylinders  of  14,000  pounds 
initial  compression  and  tables  of 
1892. 

Before  firing  of  the  17th  broken  gear 
wheels  replaced  by  new  ones  and 
lifting  arcs  replaced  by  those  of 
bronze. 

Tho  counter  recoil  is  probably  due 
to  check  valves  not  acting  qmokly 
enough. 


> 


Barometer,  30.20 ;  thermometer,  15^ ; 
humidity.  86. 

Firing  conducted  by  Lieut.  C.  B. 
Wheeler,  Ordnance  Dejiartment, 
iu  the  pre:)ence  of  the  Ordnance 
Board .  Prt'sent :  Capt.  F.  Heath, 
Ordnance  Department. 


-18 


Barometer . . . 
Thermometer 
Humidity 


Feb.  25. 


30.10 
36 
82 


Gun  mounted  on    Gordon    disap- 
pearing carria)K:e. 
Obturating  friction  primers. 
5  gallons  of  oil  added. 
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Record  of  firing  with  lO-ineh  B.  L,  rifie  {iteei),  So.  I,  ffaiervUet  Aruul 


Date. 


No. 

of 

fire 

on 

ear- 

riage.j 


Powder. 


No. 
of 

fire. 


1883. 
Feb.     24 


Feb.     26 


Mar.      1 


Mar.      2 


Apr.    28 


11 


12 


Kiud. 


Wei^jht. 


Ponndt. 


9  '    186 


10  ,     187 


188 


180 


,  ! 


s 


« 

« 


>   is    < 

CS 

E 

« 

PL. 

a 

o 
hi 

.a 
J* 
"*» 

a 
e 

P^ 

0 

Q 


13       100 


245 


NuiiibiT  of 
priftiiiH. 


Brown.  2,627 
Black...        7 


Projectile. 
Kind.  !Weigbt. 


250 


Brown . .  2,685 
Black...       7 


250 


Brown . .  2,664 
Black...        7 


250 


Brown.  2. 664 
Black...        7 


o   ^ 


Pounds. 

569 
6aand 

575 


Travel  PrtMur 

of  Kleva-    per  aqiuu 

Hhotin  tion.   •     inch  of 

bom.  bore. 


Inches. 


O         I 


Pwad 


254.75     10    00    ^^'    JjJ 

11     30    «'*^'    '^'^ 

aft^r 

firing 


570  254.76     10    00    ^6^    JJ 

5aaud  10    OO   '^'   ^ 

after 
575  firing  ; 


[I 
I 

o 


125     Brown..  1,328 
Black...        7 


569 
6aaud 

575 


254.75  '  10    00 


SA.    3ft 


570         I  254.75 
5aaud 


575 


10    00  ;^^'    ^ 

after 

firing 


10    00  jV^'    JJ 
10    00    ^'^'    ^** 
after 


firing 


570  I  254.40 

5  sand 

575 


2    00 
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i  Sandy  Hook,  N,  J.,  December  tl^  189S,  to  April  28,  i*55— Coutinaed. 


{ocoU. 


6  104 


6  11 


7    3} 


Conn- 
tor 
recoil. 


Inches. 


Wind 
strength 

and 
direction. 


u 


F  r  o  in 
rear,  23 
milea  an 
hour. 


«* 


From 
rear,  14 
miles  an 
hoar. 


1    4 


•Cot- 
ken* 


Not 
taken. 


Prom 
right  and 
rear,  22 
miles  an 
hour. 


From 
right,  2«i 
an' 


miles 
hour. 


Special  remarks  alM>at  each  fire, 
snch  as  effect  on  piece,  action  of 
breech  mechanism,  consumption 
of  powder,  sound  of  projectile  in 
flight,  scattering  of  fragments, 
etc.,  and  nietrological  data. 


Air  pressure  before  firing,  90 
pounds  ;  air  prensure  after  Bring 
250  ponnds,  fell  to  210.  Nine 
men  on  lmndlo8.  4  on  right  and  5 
on  left  side.  Time  of  raising,  G 
minutes.  Time  of  flight,  10|  sec- 
onds. Time  of  firing,  5:15  p.  m. 
Elevating  worm  bracket  slipped 
forward. 

Air  pressure  before  firing  00 
poniids :  air  jiressare  after  fir- 
ing, 275  pounds,  fell  to250  pounds. 
Seven  men  on  handles,  4  on  right 
and  3  on  left  sido.  Time  of  rais- 
ing. 10  minutes  30  seconds.  Time 
of  flight,  20  seconds.  Time  of 
firing,  1:45  p.m. 


Air  pressure  before  flrinff,  80 
pounds ;  air  pressure  after  firing, 
270  pounds,  fell  to  250  pounds. 
Eight  men  on  handles,  .4  on  each 
side.  Time  of  raising  not  taken . 
Time  of  flight,  20  seconds.  Front 
clamu  of  shot  tray  broken  off 
near  lilnge. 

Air  pressure  before  firing,  80 
nnnnds ;  air  pressure  after  firing, 
255  pounds,  fell  to  245  pounds.. 
Eight  men  on  handles,  4  on  each 
side.  Time  of  raising,  3  minutes. 
Time  of  flight,  10|  seconds. 


General  remarks. 


Air  pressure  1)efore  firing,  33 
pounds,  equals  one  point  of  liy- 
dranlic  gauge.  Glass  face  over 
^auge  broken  by  blast.  In  recuil- 
mg  gun  came  down  nearly  to 
loading  position  and  then  rose 

'  np  part  way  and  remained. 


Fired  to  sea. 

Copper  cylinders  of  32,000  pounds 
initial  compression  and  tables  of 
1892. 

Front  elevating  band  slipped  for- 
ward and  haid  to  Im^  driven  back 
after  each  round. 

Before  firing  of  Feb.  25  four  new 
bolts  pat  in  elevating  worm 
bracket  and  a  pieoeuf  iron  bolted 
down  to  carriage  in  front  of 
bracket  to  prevent  it  slipping 
forward. 


Barometer 

Thermometer. 
Humidity 


30.06 
88 
75 


30.07 
38 
75 


Four  springs  under  the  cohnecting 
rod  bearings  of  the  top  carriage 
removed. 

Fired  to  sea. 

Copi>er  cylinders  of  32,000  pounds 
initial  com]>ression  and  tables  of 
1892. 

Firing  conducted  by  Lieut.  L.St.  J. 
Greole,  Second  Artillery,  in  the 
presence  of  the  Ordnance  Board. 
Present :  Mi^-  C  Comly.  Ord- 
nance Department;  Capt.  F. 
Heath,  Ordnance  Department. 

Barometer,  30.22;  thermometer,  52^; 
humidity,  71. 

Gnn  mounted  on  Gordon  disappear- 
ing carriage. 

Obturating  friction  primers. 

Fired  to  sea. 

20  gallons  of  neutral  oil  added  to 
cvliuders  liefore  firing. 

Before  this  firing,  handif  s  on  wheel 
of  oil  pump  lengthened. 

Enlarged  pistons  lYom  1  inch  to  1y>c 
inches.  Put  in  new  val  res  tliree- 
fourths  inch  in  diameter  in  place, 
of  five-eighths  inch  valves. 

Two  links  to  brackets  on  frame 
made  and  two  stnds  on  counter- 
weights made. 

Cut  out  rear  platform  and  put  in 
new  one,  ana  lowered  it  2  feet  5 
inches,  and  extended  it  2  feet  4 
inches  to  the  rear. 

A  telltale  for  cylinder,  to  see  how 
much  oil  there  is  in  cylinder,  made 
and  fitted. 
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l{0cord  of  finng  with  10-inch  B.  L,  HJU  ($teel)y  No.  1,  WaimM 

[Olt}ect  of  llrini, 


a 

1 

1 

1 

o 

Powder. 

1             Projectile. 

Date. 

No., 
of 

— 

-    

—  -. — .  ^  -      _ 

of  shot    ^J}- 
in  bore.  I  ^''''• 

ofc 

fire. 

!  Num- 

« 

o-S 

Kind. 

Wtight. 

])er  of 

Kind.          Weight. 

^ 

prianiH. 

1 

' 

Lba. 

t 

Lbs. 

1 

._ .    .        .| 
Inches. 

C       ' 

P.M. 

May  20 

U 

191 

DuPont'8  bruwii 
prismatic       V. 
U.,  lot  7;   deu- 

250   

Cored  shot,     569 
lot  324.        1     6  sand 

254.375     16   45 

, 

1 

« 

sity,  1.835. 

■ 

575 

1 

■     ! 

1 

1 
1 

i 

1 

[()Uie<t  of  flrinK, exhibition  before  1 


i 

] 
1 

1 

1 
P.N. 

July  13 

15 

192 

Dn  Pont's  brown 
nriiiniatic  V.  V., 
lot   7;   density. 
1.835. 

250 

*  2,  OKJ 
t7 

Cored  Bhot, 
lot  324. 

570 
5  sand 

575 

234.25 

10 

[Object  of  firing,  test  of  Gordol 


I'.  M. 
July  14  i     16       193 


Dn.  Pout's  brown 

ttrismatio  IT.TT., 
ot  7;   density, 
1.835. 


*  Brown. 


125 


*  1,340  I 

t7 


Cored  shot, 
lot  324. 


560 
6  sand 

575  • 


254.125  ' 


10 


tBUck. 
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mal,  at  Sandy  Hook,  N,  J,,  May  26  to  September  IS,  1S9S, 


Msare 
Muare 
ich  of 
tore. 


Kecoil. 


Coun- 
ter 
recoil. 


unda.    '  Ft. In.  '■  FLin. 


Special  remarks  about  each  fire, 
such  as  effect  on  piece,  action  of 
breech  mechaniam,  consump- 
tion of  powder,  sound  of  pro- 
jectile in  fii^ht,  scattcriue  of 
fragments,  etc.,  and  metrolog- 
icaldata. 


37,800 
36,650 


Air  pressure  before  firing,  80 
pounds,  and  droppe^l  to  65 
pounds  while  waiting  for 
ships  to  get  out  of  range  (this 
in  about  30  minutes) ;  pressure 

J»umped  up  again  to  8U  ^unds 
ust  before  firing.  Air  pres- 
sure after  firing  not  recorded : 
indicator  on  race  of  gauge 
blown  oflT.  The  hydraulic  pump 
was  removed  before  this  firing. 
The  carriage  was  raised  from 
its  platform  by  two  2-inch 
planlcs  in  front  and  two  2-iuch 
planks  in  rear  of  the  pivot, 
these  planks  being  placed 
between  the  bed  plate  and  the 
platform. 


Greneral  remarks. 


fGun  mounted  on  Gor<Ion  disap- 
pearing carriage. 

Obturating  ftictTon.primen. 

10  gallons  of  oil  added. 

Filed  to  sea. 

Before  firing,  the  piston  rod  was  8 
feet  out  orcylinaer:  after  firing, 
the  piston  rod  was  3  feet  9|  inches 
out  of  cylinder.  The  string  on 
piston  rod  was  1^  inches  fh>m  its 
end,  so  that  the  rec4)il  measured 
on  thepiston  rod  7  feet  10|  inches : 
the  counter  recoil  was  3  feet  8 
inches. 

Firing  conducted  by  Lieut.  E.  St. 
J.  Greble,  Second  Artillery,  TJ.  S. 
A.,  in  the  presence  of  the  Ord- 
nance Board.  Present:  Capt.F. 
1     Heath,  Capt.  W.  Crozier. 


i  of  Ordnance  and  Fortification.] 


39,500 
38,400 


1 7      94     2      2i 


< 


Air  pressure  before  firing.  100 
pounds;  air  pressure  after  firing. 
225  pounds.  Gun  came  to  but- 
fers,  raised  slightly,  and  there 
remained.  The  gun  was  again 
loaded  and  raised  to  firing  posi- 
tion. Air  pressure.  65  pounds. 
As  the  purap  could  not  be  made 
to  work,  the  charge  of  powder 
was  withdrawn  and  the  piece 
secured.  Copper  cylinders  of 
32, 000  pounds  initial  compression 
and  tables  of  1892.  The  lips  of 
both  cups  turned  oflf  and  seat 
made  for  split  rings.  Two  split 
rings  made  and  used  on  pad  and 
one  split  ring  on  spindle,  these 
modifications  being  similar  to 
thoHS  shown  bv  drawing  for 
obturator  of  12-fnch  rifle  (steel), 
dated  May  6, 1803. 


Gun  mounted  on  Gordon  disap- 
apiiearing  carriage. 

Obturating  friction  primers. 

Fired  to  sea. 

Before  firing,  105  gallons  of  nen 
tral  oil  put  in  cylinders,  filling 
them. 

Firing  conducted  by  Lieut.  E.  St. 
J.  Greble,  Second  Artillery,  in 
the  presence  of  the  Board  of  Ord- 
nance and  Fortification.  Pres- 
ent: M^}.  Gen.  J.  M.  Schofield, 
Gen.  H.  L.  Abbot,  Col.  H.  W. 
Clossen,  M%j.  C.  Comly,  Capt. 
C.  C.  Morrison,  Mr.  B.  M. 
Cutcheon. 


Jpearing  carriage.] 


11,670 
12,600 


\ 


Before  this  round  the  tin  pack  in  u 
in  air  pump  was  reinovetl  and 
the  air  pump  repaired.  It  took 
10  men  working  three  hourH  to 
get  the  carriage  ready  to  fire 
after  the  pump  was  repaired. 
About  60  pounds  was  all  the 
pressure  that  could  l>e  obtaine<l. 
Copper  cylinders  of  9,000  pounds 
initial  compression  and  tables 
of  1890. 


Gun  mounted  on  Gordon  disap- 
pearing carriage. 

Barometer,  30.12;  thermometer, 
76^;  humidity,  86. 

Obturating  friction  primers. 

Before  this  firing,  10  gallons  of 
water  and  20  gallons  of  oil  added 
to  cylinders  to  bring  oil  over 
check  valves. 

Fired  to  sea. 

Firing  conducted  bv  Lieut.  E.  St. 
J.  Greble,  Second  Artillery,  in 
the  presence  of  the  Ordnance 
Board.  Present:  Capt.  F. 
Heath,  Ordnance  Department; 
Capt.  W.  Croder,  Ordnance 
Department. 
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APPENDIX   27. 


§ 


Date. 


No.   i 

®^'  ;■ 

I  fire. 


P.M. 
July  14 


Aug.  10  ;    17 


Becard  of  firing  with  JO-inch  B,  L.  rifis  {Bteel),  Ko.  1,  WaimliiA 

[0ltj«ct  of  firing, 


Powder. 


Kind. 


Weight 


Lb9. 


Nnm- 
berof 
prisms. 


Preiiectile. 


Kind. 


Weight. 


LbM. 


Travel 
of  shot 
in  hore. 


Eleva- 

tiOD. 


Jnthtt.     °     ' 


194  :  I)ii  Font's  brown 
prismatic  V.  U., 
lot  9;  density, 
1.850. 


*  Brown. 


la-S     *  1.320 
t7 


Cored  Hhot,     570 


lot  324. 


5  sand  i 

575  I 


254.25     10   00) 


IBhMsk. 
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mat,  at  Sandy  Hook,  N.  J.,  May  S6  to  Septmnher  13,  IS9S—Continu9d. 
»f  carriftge.] 


B«H>on. 


Conn-  '  Special  remarks  about  each  fire,  auch  a«  effect  on  piece,  action  of  breech 
ter     •      mechanism,  consumption  of  powder,  sound  of  prt^fectlle  in  flight,  scat- 
recoil.  I      tering  of  fragments,  etc.,  and  metrological  data. 


Ft.Tn. 


Ft.  In. 


15,500  \) 
15,000    S 


^ 


The  gun  was  in  the  firing  position.  The  Can6t  pump  had  been  rigged 
to  pump  both  air  and  liquid.  It  was  on  the  left  side  of  the  carnage 
ana  Just  in  rear  of  platform  on  counterweights.    The  oonnectioDS  of 

*  pump  were  so  made  that  the  air  had  to  be  pumped  through  liquid  and 
check  valves  of  air  cylinder.  A  detachment  of  a  noncommissioned 
of&oer  and  12  men  was  used.  The  outmr  end  of  piuion  shaft  on  left 
side  of  carriage  was  broken.  The  gun  was  first  lowered  to  the  loading 
position.  Time,  6  minutes  30  seconds ;  6  men  on  raising  gear  on  each 
side.  EijKbt  men  theu  manned  the  pump,  which  was  r&ged  to  pump 
liquid.  The  carriage  was  raised  to  the  traversing  position.  Time,  1 
minute  30  seconds.  The  cock  to  pivot  cylinder  was  not  all  the  way 
open,  BO  another  trial  was  given ;  4)00  pounds  was  kept  on  the  pivot  to 
hold  it  well  up  against  carriage.  Tne  pressure  was  shut  off  from 
gauge.  When  the  pump  was  started  (8  men  working)  the  oocks  to 
pivot  and  pump  were  oi>ened  wide.  The  pressure  was  800  pounds; 
time  to  raise  carriage  to  traversing  position,  30  seconds.  The  carriage 
was  then  traversea.  It  was  then  raised  one-eighth  inch  higher;  12 
strokes  of  the  pump  were  necesssrv ;  time,  9^  seconds.  T  wo  men  were 
put  on  each  eud  or  the  carriage.  These  4  easily  traversed  it.  Then  2 
men  pushing  at  the  end  of  the  loading  platform  traversed  It  with  dif- 
ficulty. The  gun  was  then  elevatedf  irom  5'^  depression  to  20^  eleva- 
tion. Two  meu  on  each  elevating  wheel  (4  men  on  muzsle),  the  non- 
commissioned otficer  on-  small  loading  platform  on  gun.  Time.  1 
minute  15  seconds.  Tlie  enn  was  depressed  from  20<^  elevation  to  6^ 
depression.  Noncommissioned  officer  ofl"  platform,  other  men  same  as 
before.  Time,  1  minute  56  seconds.  The  pump  was  rigged  to  pump 
air,  10  men  pumping  in  i-eliefs  of  2  up  to  130  pounds;  worn  130  to  ISO 
pounds  in  reliefs  of  4.  one-half  minute  shifts.  When  there  ia  no  air 
pressure  in  cylinder  the  gauee  reads  5  pounds.  The  gauge  on  pump 
shows  pressure  as  follows.    Pumping  began  at  10 :  28  a.  m. 


a 

e 

s 

i 

1 

Pressure. 

s 

0 

a 

Remarks. 

o 

H 

32 

1 

36  pounds  at 

10 

50 

N 

40  pounds  at 

45  pounds  at 

50  pounds  at 

10 
10 
10 

34 
35 
36 

Strokes  varied  from  120  to  180 
half  strokes  per  minute. 

55  pounds  at 

10 

37 

60  pounds  at 

10 

88 

65  pounds  at 

10 

39 

140  half  strokes  per  minute. 

70  pounds  at 

10 

40 

75  pounds  at 

10 

41 

\ 

80  pounds  at 

10 

42 

20  i 

85  pounds  at 

10 

43 

22  !  165  half  strokes  per  minute. 

00  pounds  at 

10 

a 

20 

05  pounds  at 

10 

46 

30 

100  pounds  at 

10 

46 

30     158  half  strokes  per  minute. 

105  pounds  at 

10 

47 

35 

110  pounds  at 

10 

48 

30 

148  half  strokes  per  minute. 

115  pounds  at 

10 

49 

30 

120  pounds  at 

10 

-h51 

125po:inds.at 

10 

■+-52 

130  pounds  at 

10 

+53 

136  pounds  at 

10 

54 

30 

140  pounds  at 

10 

55 

30 

145  pounds  at 

10 

56 

38 

150  pounds  at 

10 

57 

48 

Total  time.. 

29 

48 

( The  detachment  same  in  number  as  on  the  ninth.  The  ffun  in  loading 
position.  Time  to  load,  1  minute  43  seconds.  One-luuf  charge  (125 
pounds)  nsed.  The  gun  was  then  raised  to  firing  position,  5  men 
on  each  side  ot  raising  handles.  Time.  2  minutes  7  seconds.  Air 
pressure  at  start,  134  pounds;  at  firing  position,  47^  pounds.  The 
gun  was  fired  at  10°  elevation.  On  firing,  the  by-pass  valve  and  the 
cocks  to  cylinder  head  were  shut.  Shortly  alter  the  shot  struck  the 
water  these  two  cocki*  were  open  and  the  gauge  read  77^  pounds. 
The  cylinders  before  firing  were  tilled  to  the  j)roper  height  with  oil, 
about  4  gallons  iH'ing  added.  Keuoil,  4  i'eet  ^  inch:  counter  recoil, 
2|  inches. 
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Record  of  firing  with  20-inch  B.  L,  rific(9Utl)  No.  1,  naknU 

[O10«ctofflrii|. 


Dfttf^. 


p.  M. 

Aug.  10 


Aufc.  10 


Aag.  15 


Aug.  16 


18 


19 


20 


21 


Powder. 


Projectile. 


196    Da  PoDt's  brown 

{trUmatic  V.  U. 
ot  0;    density, 
1.850. 


190     Dn  Pont's  brown 

}>riamatic  V.  U. 
ot  9;    density, 
1.860. 


197     Dn  Font's  brown 

{>rismatic  V.U., 
ot  9;    density, 
1.860. 


108     Du  Pout's  brown 

{irismatic  V.U., 
ot  9;    density, 
1.850. 


•Brown. 


Lbt. 


125 


•1,320 

t7 


125     •1,320 
17 


125 


250 


•1,320 

t7 


Kind. 

Weight. 

Lb9. 

Cored  shot, 
lot  824. 

609 
6  sand 

676 

Cored  shot, 
lot  324. 

508 
6  sand 

675 

Cored  shot, 
lot  324. 

570 
5  sand 

575 

\ 

Travel 
of  shot 


tiOB. 


IneKu. 


2.646     Cored  shot, 
t  7         lot  324. 


669 
6  sand 

575 


t  Black. 


254.25    10  Oe 


0       < 


254.25     10  M 


254.25 


0   45 


254.25 


9    30 
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lal,  at  Sandy  Hook,  N.  J.,  May  S6  to  September  15,  2S9S — Continued 


nnre 

Quare 

hof 

V6« 


ndM. 


14,300 
14,000 


12,070 
11,000 


19,450 
19.050 


Special  remarks  aboat  each  Are,  sach  as  effect  on  piece,  action  of  breech 
roecbaniBm,  consumption  of  powder,  sound  of  projectile  in  flight,  scat- 
tering of  ftragments,  etc.,  ana  metrological  data. 


Ft.  In 


\b     74- 


n 


7}       0        1^;  ' 


o.ooo 


6    90 


6      7i 


The  frun  was  again  loaded  with  half  charge  (125  pounds),  a  gin  belug 
used  to  load  shot,  and  flrefl  at  10°  elevation.  Pressure  was  reduced  lo 
35  pounds  by  gauge.  It  was  64  pounds  after  firing..  Recoil,  5  feet 
I  inch;  counter  recoil,  2  inches. 


The  gnn  was  again  loaded  with  half  charge  (125  pounds),  a  gin  being 
nsM  to  load  nhot,  and  fired  at  lu^^  elevation.  Air  pressure  before  fir* 
ing,  25  pounds  by  gauge ;  after  firing,  54  pounds.  Kecoil,  5  feet  74 
inches;  counter  recoil,  1^  inches.  The  prvsMure  was  54  pounds, and 
left  over  night.    The  pressure  the  next  morning  was  40  jMunds. 


^Before  this  fire  the  pump  was  moved,  mounted  on  skids  laid  across 
the  recoil  cylinders  jusl  in  rear  of  the  air  cylinder.  The  connections 
were  changed  so  that  the  pump  would  pump  air  over  the  check  valves 
in  the  air  cylinder.  The  ^un  was  fired  at  9 :  45  a.  ra.,  with  half  charge 
(125  pounds) .  Pressure  bet  orb  firing,  20  pounds ;  after  firing,  60  poun(U. 
Recoil,  6  feet:  counter  recoil^  inch.  Tlie  pressure  was  pumped  to 
150  pounds.  No  time  taken.  Ijsn  men,  working  in  reliefs  or  2  minutes 
15  seconds  shifts,  pumped  firom  150  to  ISO  pounds.  Pumping  began 
at  10:26:30  a.m. 


Pressure. 


b  '■  3 
S  '  0 

o       •»• 


155  pounds  at 10 

16U  pounds  at '  10 

165  pounds  at 10 

170  pounds  at 10 


27 
28 
30 
31 


t3 

a 
o 


30 
30 


Pressure. 


C 

0 

9 


175  pounds  at i  10 

180  pounds  at {  10 


i 

a 


32 
33 


Total  time....!....     6  1    30 


<  The  pressure  was  180  pounds,  and  left  so  over  night.  Aug.  16,  at 
9:30  a.  m.,  the  piston  ro<l  had  moved  3  inches  to  the  rear.  The  air 
pressure  read  150  pounds;  the  pressure  was  pumped  back  to  182 
pounds.    No  time  taken. 

[Time  from  182  to  250  pounds.] 


Pressure. 


182  pounds  at . 
190  pounds  at . 
200  pounds  at . 
210  ]>onnds  st.. 
220  pounds  at . 


C  1   s   .   a 

-      fl      9. 

^  ffl   ;^    *  1 

0     38 

15' 

9     39 

30  , 

9 

41 

15 

9 

43  ,  15  !| 

9 

45 

1 

Pressure 


e 

3 
C 


230  pounds  at |    9 

240  pounds  at 9 

250  pounds  at 9 


For 68  pounds. 


3 

9 

a 


47 
48 
50 


12 


45 
30 

15 


Ten  men,  working  in  5  reliefs  of  2  at  a  time  for  15  seconds  each. 
Htrokes  vsry  from  nbout  100  to  160  half  strokcH  per  minute. 

The  gun  was  then  loaded  with  full  charge  (25U  i>oiind.Ht,  and  raised  in  1 
minute  52  seconds,  this  from  the  position  the  gun  was  in  at  9:30  a.m. 
to  the  firing  position.  Air  pressure  Htarte<l  at  250  t>ounds,  and  was  at 
102  pounds  when  gun  was  in  firing  p«i«ition.  Airlet  off  and  pressure 
reduced  to  90  jionnds  by  gauge,  after  firing.  PresAure,  245  pounds. 
Recoil,  6  feet  7^  inches.'  Counter  recoil.  4(  inche8.  Steadying  link 
on  left  side  broken  off.  Pump  moveil  4^  inches  to  reiir  by  jar 
from  discliarge.  Shot  truck  and  shot  fell  ofi'  railM  on  loading  plat- 
form. Pressure,  over  60,000  pounds.  The  pump  was  moved  back  to 
its  original  position  and  fast«ned  t  >  beams  of  platform  by  4  lag 
screws.    The  beams  of  platform  weie  lashod  to  cylinders. 
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Seoard  offiHng  with  lO-im^h  //.  /,.  rijle  {•ieel\  No.  i,  Waimlxt 

[Objert  of  firiai 


i§ 


Powder. 


\>%it.    \  ^TC  I     of    I  — 

i  «  S5  I  fire.  , 

o  ** 
>5 


Kind. 


I  I 

Auk-  16       22  I 


190 


Dn  Pont'A  brown 

firiamatir  V.U,, 
ut  9;    dttuaitv, 
1.850. 


Sept.  12       23       200 


Du  Pout's  brown 

1>ri»matio  V.U., 
ot  7;  deneit\% 
1.835. 


Sept.  13      24  I    20i     p^  Pont't  brown 

f>risniatic  V.  V ., 
ot    2:  density, 
1.840. 


Projeotile. 


WelKlit. 


Lb9. 


Sept.  13       25 


2i»2     Da  Pont'H  brown 

f^rismatic  V.  V ., 
ot  7:  density, 
'      1.835 


*  IJrown. 


Nam- 
•  ber  of  I 
prisns. 


Kind. 


t  -w 


Travel 
—      -  -     «f  «hot 
,   in  bon*. 


Ekra 

tion. 


Weight. 


Lbt. 


225    •  2, 090  ;  Cowd  ahot,  ,  670 

t7  :      lot  324.        I     5  aand 


575 


Indta. 
254.25 


0      ' 


0  0 


250     *2,«87  I  Cored  ahot,     570 

t7  ;      lot  324.  Saand 


575 


254.25     20 


(Object  of  firing,  tM 


250  l»2.72r    Cored  ahot, 
t7         lot   324, 
j      M'eighted 
op     with 
aand. 


2ri0 


*2,684 

f  7 


Cored  ahot, 
lot  324. 
wefghted 
up  with 
sand. 


576  i, 


576 


t  Black. 
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mal^  at  Sandy  Hook,  N.  J,,  May  i6  to  September  13,  i<995— Continued. 

)f  carriage.] 


fMure 
Houare 
chof 
•ore. 


undt. 


R«coiL 


Coun- 
ter 
recoil. 


'  Special  remarks  abont  each  fire,  sach  as  effect  on  piece,  action  of  breech 
tntH^hauism,  oonAumption  of  powder,  sound  of  prqJectUe  in  flight,  Hcat- 
tering  of  fragments,  etc.,  and  metrological  data. 


I 


57,100 
50,900 


Ft.  In.    Ft,  In. 

The  gun  was  again  loadml  with  225  ponuda  of  powder,  and  fired  at  0^. 

Air  pressure    before  firing.  70   potinds;    alter  firing,  210  poands. 

9  i    0      3|  <{     Pressare,  about  58,000  pouudH.    The  spindle  was  broken  off  at  first 

thread,  the  two  locking  nnts'  and  antifriction  rings  blown  to  the 

rear  and  fell  about  15  feet  in  rear  of  carriage. 


u 


IS 


lis        I 


r 


V 


y 


w,floo 
in.ooo 


9)  >  0      1}>    Air  pressure  before  firing,  90  pounds :  air  pressure  after  firing,  216 
'  pounds.    Time  uf  flight,  30}  seconds. 


lags  for  rapidity.] 


47,200   f  - 
46,200    <  ^ 


oil      0    2| 


Bsromt'tf^r.  30.43 ;  thermometer,  71° ;  humidity,  72. 

[Time  consumed  in  firing  10  rounds,  1  noncommissioned  officer  and  15 
men  beiiie  employed.  The  detachment  was  in  the  loading  position, 
the  breech ItlocK  open,  but  loading  tray  in  firing  position.] 


FIRST  BOUND. 


6i        0     IJ 


started  to  load  at 

Shot  rammed  at 

Powder  in 

Gun  at  firing  position 

Gun  ready  to  fire 

Time  was*^  taken  at  0°  55'  5",  t<o  enable  shipM  to 
get  out  of  the  field  of  fire,  1  minute  from  0^  55'  5" 
to  9°  56'  5" 

Gun  fired  at 


. 

• 

• 

9 

g 

mm 

8 

a 

e 

JZi 

U 

^ 

s       ^ 


9  49 

9  I  40 

9  52 

9  '■  !>.'{ 

9  55 


15 
45 

•  •  •  < 

4U 


Actual 
time  for 
various 
opera- 
tions. 


...  30 

2  ;  15 

1  40 

1  25 


9     56 


Time  consumed  in  firing  first  round j 5 

SECOND  ROUND 


50 


Start<*d  to  load  at ^ ;  10     25     25 

Gun  in  firing  position  and  time  taken !  10     20  ; 

Could  not  fire  on  account  of  shipj*  in  the  way  . . 


Gun  fired  at 10 

Detachment  in  position  to  load |  10 


47 

47 


3 
43 


35 


40 


Time  consumed  in  firing  soc-ond  round j 4  115 


Flange  on  end  of  pinion  shaft  on  left  side 
broken,  and  pinion  ban  to  be  engaged  eaeli  time 
by  using  hand  spike  for  remaining  rounds. 
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Bate. 


Sept.  13 


Sept.  13 


a 

o 


26 


27 


No. 

of 

fire. 


203 


204 


Sept.  13       2H  :     205 


Sept.  13 


Se]>t.  13 


'29 


30 


Sept.  13 


3] 


207 


Record  of  ftHng  mth  lO-inch  B.  L,  rifle  (eteel),  Xo.  1,  Waienhd 

[Oljeciof  flriac 


Powder. 


Nnm- 
Weight. ;  ber  of 
priamB. 


Du  Pont'ii  brown 

firUmaticV.  U., 
ot  7;    density, 
1.835. 


Du  Pont>  brown 

firiaraatic  V.  U., 
ot  7;   denaitv, 
1.835. 


D  I  Pont'n  brown 

firUmatic  V.  U., 
ot  7;    dcniiitv. 
1.835. 


206     Du  Pout's  brown 

1>rismatic  T.  U., 
ot  7;    density, 
1.836. 


208 


Dn  Pout's  brown  , 
priamaticV.lT.,  \ 
lot  2;   density, 
1.840. 


Du  Pout's  brown 
«risiiiatic  V.  IT., 
lot  2;  deusity, 
1.840. 


"  Brown. 


Lbi. 


Projectile. 


Kind. 


Weight. 


Lb$. 


250  f*  2. 685  I  Cored  shot, 

t7        lot  324. 

weight  cMi 

up     with 

sand. 


250 


*2,685 

17 


245 


245 


240 


240 


•2,630 


2,628 

f  7 


2,614 
t7 


Cored  shot, 
lot  324. 
weighted 
up  with 
sand. 


Cored  shot, 

lot  324. 

•weighted 

up     with 

sand. 


Cored  shot, 
lot  324, 
weighted 
up  with 
sand. 


Cored  shot, 
1  o  t  324. 
weighted 
up  with 
sand. 


*  2, 614 

17 


Cored  shot, 
lot  324. 
weighted 
up  with 
sand. 


575 


of  shot  ^^ 
in  bore.     ^^ 


Inches,  '  ^ 


575 


675 


575 


575 


575 


*  BbMk. 


4   00 


4    00 


4    00 


4    00 


4    CO 


4     00 
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iJ,  at  Sandy  Hook,  N,  J,,  May  tH  to  Septembor  IS,  2893— ContinvL^d. 
sarriftfe  for  rapidity.] 


are  ' 
(ure  I 
of    i 

3. 


I  Coon* 
Recoil.  I     ter 
i  reeoil. 


4U.    I  Ft.  In. !  Ft.  In. 


,000   f  f. 
.000   s 


6 


6 


6      2| 


6       2| 


Special  remarke  about  each  fire,  such  as  effect  on  piece,  action  of  breech 
mechanism,  consumption  uf  powder,  sound  of  projectile  in  flight,  scat- 
tering of  IVagments,  etc.,  ana  metroloincal  d^ta. 


. 

5 

e 

d 

d 
o 

I   Actual 
time  for 
various 
I   opera- 
I    tlons. 


H     0   i| 


THIRD  BOUND. 


Started  to  load  at U 

( Jun  ready  to  Are  at ii 

Time  taken  at  11°  0'  3",  to  t*nable  shiiw  to  eet  out  i 

of  the  field  of  Are : 

Gun  flre<l  at .  ,11 


2     42 
9       3 


Time  consumed  in  firing  third  round. 

FOURTH   ROUND. 


Third  round  firetl  at 11 

Detachment  in  loading  position  for  fourth  n>uud .    1 1 
Time  taken  at  11<^  Itt'  56",  to  enable  prensnre  plugs  I 

to  be  removed , ' 

.,,^ Resumed  loading 11 

^Si>Gun  in  firing  position !  n 

Ready  at 11 

Time  taken  at  11°  36'  48",  to  enable  ships  to  get  • 

out  of  line  of  fire 

Gun  fired  at 11 


U  I  30 


21 


14     30 

16  i  58 


2 


0    2 


33  i  12 
36       7 

36  '  48 


2 


28 


55 

41 


Time  consumed  in  firing  fuurtli  round 

FIFTH   ROUND. 

Fourth  round  fired  at 1 1 

iDetachment  in  loading  position  for  filth  round . .    11 

Gun  in  firing  position ....  * ;  1 1 

Gun  fired  at Ill 


Time  consumed  in  firing  fifth  round 

SIXTH  ROUND. 


Fifth  round  fired  at 

Q    J.  1  Detachment  in  loading  position  for  sixth  round 
'  J  Gun  in  firing  position 


11 
11 
11 


0  nl 


Gun  fired  at i  u  j 

Time  consumed  in  firing  sixth  round. . 

SEVENTH  ROUND. 


\ 


Sixth  round  fired  at. 
Projectile  rammed . . . 
Powder  iu 


11 
11 
11  I 
Block  closed 11 

U 
11 
U 


Primer  in, 

Gun  in  firing  position . 

Fired  at 


0    1 


Time  consumed  in  firing  seventh  round. 

EIGHTH   ROUND. 


Seventh  round  fired  at n  i 

Breechblock  opened 12 

Shot  in j  12 

Powder  in j  12 

Block  closed !  ',2 


Primer  in 

Ready  for  firing. 
Fired  at 


12 
12 
12 


Time  consumed  in  firing  eighth  round. 


44 

Zi 

.... 

1 

1 

6 

04 

' 

1 

44 

23 

1 

45 

17 

54 

48 

42 

3   25 

48 

53 

....   11 

4 

30 

1 
1 

48 

53 

1 
......... 

49 

33 

....!.  40 

54 

•20 

4   47 

54 

80 

....;.  10 

.■> 

37 

1 

1 

54 

30 

56 

2 
40 

( 

56' 

57 

10 

...J 

57 

2:1 

58  ' 

52 

50  > 

13 

1 

4 

43 

-—- 

- 

50  i 

13 
2 

0  ' 

1 

0 

42 
22 
41 
52 
40 
1  ' 

1 

1 

1  '■ 

6 

7  ! 

1 

1 

48 

•  ■  •  • 
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Record  of  firing  with  tO-inch  B.  L.  rifia  (tteel),  Xo.  J,  WaimM 

[Ot^jwtofflTiBf. 


Dftte.    I 


s 

e  « 

o 
5Z5 


I   No. 
of 
!  Are. 


Sept  13  :    32 


209 


Sept.  13       33 


210 


Powder. 


Kind. 


Nam- 

Weight,    ber  of 

priaiua.. 

...                                           ' 

Lb9 

1 

1 

1 

Projectile. 


Kind.        i  Weight. 


Travel 
of  shot 
in  bore. 


tion- 


Du  Pont'H  brown  ,. 

iirlBinatic  V.  U.,  ; 
ot  2;  deneicj, 
1.840. 


Du  Pont'B  brown 

1>ri8matic  V.l'., 
ot  2;  density, 
1.840. 


240 


2.616  ,  Cured  shot. 


t7 


240  1*2,615 
f  7 


lot  324, 
weighted 
up  with 
sand. 


Cored  shot, 
I  ot  324, 
weighted 
up  with 
eand. 


Lb: 


575 


Jneh«$. 


575 


0  » 


4    I 


*  Brown . 


t  Black. 
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itialf  at  Sandy  Hook,  N. ./.,  May  S6  to  September  /.?,  1893 — Continued, 
of  carriage  for  rapidity.] 


OMure 
square 
ch  of 
>ore. 


Recoil. 


muds.    '  Ft.  In 


Conn- 

ter 
recoil. 


Ft.  In. 


Special  remarks  about  each  fire,  sach  as  effect  on  piece,  action  of  breech 
mechanism,  conaumptiou  of  powder,  sound  of  ivojectile  in  Higbt,  soat- 
tering  of  fragments,  ete.,  and  metrological  data. 


2* 


« 

a 
?5 


!   "5 


NLNTH   KOUND. 


6        '2i       0    '  U 


Eighth  round  tired  at 12 

Breechblock  opened • 12 

Shot  in !  12 

Powder  in 12 

Block  closed 112 

Primer  in 12 

Gun  in  flriug  ])OMitiou |  12 

Fired  at.... 12 


8 
8 
0 
9 
U 
U 
14 


0    I 


TimecouHUuied  in  firing  ninth  round. 

TENTH    BOrXI). 


Air  pressure  before  firing,  80  pounds.  Before 
this  firing  a  new  mnsltrooni  head  was  fitted  to 
breechblcKk,  one  which  was  taken  from  10-inch 
B.  L.  K.,  No.  6.  After  filing,  thi»  front  baud  on 
gun  holding  elevating  src  had  moved  forward 
uiree-eighths  of  an  inch.  The  left  front  pin 
bearing  of  the  counterweight  l/as  moved  up  out 
of  it«  seatflve-sixteenthsof  an  inch.  Rear  hand 
rail  collar  on  gun  moved  to  the  front  one- fourth 
of  an  inch. 

Ninth  round  fired  at ,  12 

Breech  block  opened 1  12 

Shot  in • 112 

Powder  in '12 

Block  closed \  12 

Primer  in !  12 

Gun  in  firing  position 12 


Time  consumed  in  firing  tenth  round 

Actual  time  consumed  in  firing  ten  rounds. 


14 
15 
15 
16 
IG 
17 
20 


5 


58 


« 
a 


! 


Actual 

time  for 

various 

oiH*ra- 

tions. 


17 

30 

8 

20 
20 
10 
»0 

29 


30 
17 
51 
20 
52 
3 
21 


51 


28 


I  Firing  conducted  by  Lieut.  E.  St.  J.  Greble,  Se<^ond  Artillery,  U.  S.  A., 
I  in  the  presence  of  the  Ordnance  Board.  Present:  MaJ.  C.  C^mly,  Ord- 
!  nance  Department:  Capt.  F.  Heath,  Ordnance  Department;  Capt  W. 
'  Ciozicr.  Ordnance  Department. 
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TEST  OF  BUFFINaTON'OROZIBE  S-INCS  CASSIAOB, 

(2  plates.) 

The  Obdnancb  Board,  U.  S.  A., 

New  York  Arsenal, 
Governors  Island,  New  York  Harbor, 

New  York  City^  December  29^  1893. 

iiB:  The  foUowing  report  of  the  test  of  the  8-inch  BafSngton-Grozier 
appearing  carriage  is  respectfolly  submitted : 

DESCRIPTION. 

lie  carriage  ocmsists  of  the  following  principal  parts,  viz :  The  rotat- 
arms,  the  top  carriage,  the  cheek  plates  or  chassis,  the  elevating 
r,  the  upper  firont  roller  path,  the  live  rollers,  the  lower  front  roller 
li,  the  bracket  for  the  rear  traverse  wheels,  the  rear  traverse  wheels, 
rear  trav^se  circles,  the  traversing  gear,  the  loading  crane, 
he  gun  rests  by  its  trunnionBK)n  the  upper  ends  of  the  rotating  arms 
earings  bushed  with  bronze.  The  rotating  arms  are  made  of  cast 
1.  They  are  pivoted  near  their  middle  points  upon  an  axle  of 
ed  steel,  and  are  connected  beneath  the  gun  by  a  ^inch  plate 
isom. 

be  axle  rests  in  bearings  bushed  with  bronze,  in  the  top  carriage, 
Bh  is  formed  with  the  two  hydraulic  cylinders  in  two  pieces  of  cast 
I  bolted  together.  In  each  cylinder  are  two  throttling  bars  of  steel 
sh  pass  through  notches  in  the  pistons.  They  serve  to  regulate  the 
of  the  orifices  for  the  flow  of  the  liquid  past  the  pistons,  being  of 
able  cross  section.  The  hydraulic  cylinders  are  connected  by  a 
s  at  their  forward  ends  to  equalize  the  pressure  in  them  during 

a. 

iie  piston  rods,  witii  the  pistons  formed  on  them,  are  made  of  forged 
1  and  are  fastened  by  means  of  nuts  to  projections  on  the  chassis. 
Y  are  pierced  throughout  their  length  with  holes  1  inch  in  diameter 
enoit  the  passage  into  the  cylinders  of  liquid  which  comes  to  their 
'aid  ends  through  copper  pipes,  firom  a  reservoir  placed  on  the 
isis.  These  pipes  at  their  point  of  junction  are  provided  with  a 
ik  valve,  which  prevents  the  return  of  the  liquid  from  the  cylinder, 
wiili  a  by-pass  valve,  which  when  opened  permits  the  return  flow 
he  liquid  put  the  check  valve.  The  object  of  this  arrangement  is 
etain  the  gun  in  a  position  of  recoil  too  high  for  the  pawls  men- 
ed  below  to  catch,  and  so  control  its  return  to  the  firing  position, 
tie  top  carriage  runs  upon  rollers  of  forged  steel,  which  are  placed 
)cesses  in  the  cheek  plates.  The  axles  of  the  rollers  are  of  forged 
1  and  the  rollers  are  bushed  with  bronze  where  the  axles  pass 
fugfa  them. 
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The  cheek  plates  are  made  of  cast  steel,  and  are  united  by  a  transo 
also  of  cast  steel,  and  by  the  bracket  for  the  rear  traverse  whee 
Tbey  are  bolted  at  their  forward  ends  to  the  upper  front-roller  pai 
They  have  bolted  to  them  guides  for  the  elevating  racks. 

The  elevating  rods  are  of  forged  steel.  The  journal  bearings  at  th 
upper  and  lower  ends  are  bushed  with  bronze.  The  lower  ends  of  1 
rods  are  attached  to  elevating  racks  of  forged  steel.  The  elevati 
hand  wheels  are  of  wrought  iron.  They  are  mounted  on  a  throu 
shaft,  upon  which  are  pinions  of  bronze  gearing  into  spur  wheds 
cast  steel,  on  the  shaft  with  which  are  pinions  of  bronze  gearing  ii 
the  elevating  racks. 

The  upper  and  lower  front  roller  paths  are  of  cast  steel.  Their  ini 
parts  form  the  pivot  or  pintle,  which  has  a  spiral  groove  cut  in  one 
the  surfaces  to  facilitate  lubrication.  The  lower  one  is  fastened  to  I 
platform  with  eighteen  If -inch  holding-down  bolts. 

The  conical  rollers  are  of  forged  steel.  The  counterweight  is  of  c 
iron  and  weighs  37,000  pounds.  It  is  suspended  by  two  rods  froo 
shaft  joining  the  lower  ends  of  the  rotating  arms.  The  shaft  ir 
which  the  counterweigh^;  hangs  is  of  forged  steel.  It  passes  throu 
the  lower  ends  of  the  rotating  arms  and  into  two  sliding  pieces  formi 
a  crosshead,  the  holes  in  the  rotating  arms  being  bushed  with  bron 
It  is  pinned  to  the  pieces  with  which  it  forms  the  crosshead.  1 
crosshead  pieces  are  of  cast  steel  and  are  lined  on  their  principal  be 
ing  surfaces  with  bronze  strips.  They  are  given  additional  supp< 
when  in  their  lowest  position  by  bronze  fitting  pieces  bolted  to  ril^ 
the  chassis.  The  crosshead  guides  are  formed  on  the  inner  sides 
the  chassis.  A  vertical  ratchet  is  formed  on  one  face  of  each  cro 
head  piece  to  be  caught  by  a  pawl  on  the  cheek  plate  and  hold  up  1 
counterpoise.  This  pawl  is  mouuted  upon  a  short  crank  actuat^ 
a  long  lever  at  the  side  of  the  carriage,  which  arrangement  is  used : 
lowering  the  piece  should  the  recoil  not  be  quite  sufficient. 

The  rear  traverse  wheels  and  their  brackets  are  of  cast  steel.  I 
axis  of  the  wheels  rest  in  roller  bearings.  The  teeth  of  all  gears  a 
racks  in  the  elevating  and  traversing  gear  are  machine  finished. 

The  traversing  chain  lies  around  the  rear  traverse  circle  and  is  i 
tened  to  the  parapet.  It  is  provided  with  an  arrangement  for  taki 
up  the  slack.  The  rear  traverse  circle  is  of  cast  steel.  It  is  cast  in  S( 
ments  and  fastened  to  the  platform  by  1^-inch  holding-down  bolts. 

The  action  of  the  carriage  is  as  follows :  Upon  firing  the  piece  1 
central  pivot  of  the  rotating  beam  moves  horizontally  to  the  rear,  car 
ing  the  top  carriage  with  it;  the  lower  end  moves  vertically  upwa 
being  constrained  by  the  crosshead  guides,  the  gun  moves  downws 
and  t/O  the  rear  in  the  arc  of  an  ellipse.  The  energy  of  recoil  is  absott 
partly  by  raising  the  counterweight  and  partly  by  the  resistance  of  1 
hydraulic  cylinders.  After  loading,  the  pawls  are  tripped  and  i 
greater  moment  of  the  counterpoise  enables  it  to  raise  the  piece  intob 
tery.  The  latter  can  be  stopped  and  held  in  any  position  by  closi 
the  by-pass  valve. 

The  reservoir  supplies  liquid  to  fill  the  vacuum  which  would  oth 
wise  be  left  in  the  hydraulic  cylinders  by  the  withdrawal  of  the  pist 
rods  upon  recoil,  thus  preventing  air  from  leaking  in. 

The  piece  is  hauled  down  into  the  loading  position  by  hand,  for  d 
or  cleaning,  by  blocks  and  falls  attached  to  the  upper  ends  of  the  rot 
ing  arms  and  to  lugs  on  the  cheek  plates. 

Three  fulcrum  pins  are  inserted  in  each  chassis  near  the  forward* 
of  the  top  carriage  to  serve  as  points  of  support  for  pinching  levers  h 
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ertically  and  engaging  in  ratchets  bolted  to  the  under  sides  of  the  top 
iniage  dips,  for  heaving  the  top  carriage  forward  in  case  it  should 
ot  return  to  the  firing  position. 

A  spring  prevents  the  loading  crane  from  swingingto  a  position  under 
le  breech  of  the  gun  where  it  might  be  struck  by  the  latter  upon  reooiL 

For  hauling  the  gun  down  by  hand  without  firing,  two  triple  blocks 
re  used  and  a  lufif  tackle  of  two  double  blocks,  4,^  pounds  of  lead 
ligs  being  removed  frx>m  the  counterweight. 

The  following  programme  was  adopted  for  the  test: 

(1)  Aa  mftn^  Tonnds  as  may  be  neoessary  to  be  fired  with  Yaryiiig  charges  and  at 
my  time  dnriog  the  test,  for  making  adjustments,  etc. 

(2)  The  time  for  traversing,  with  the  gun  up,  through  as  many  degrees  as  are  per- 
mitted by  the  proof  platform  and  the  number  of  men  necessary  to  be  noted. 

(3)  The  time  for  passing  from  elevation  —  5  degrees  to +  15  degrees  and  the 
leyene,  with  the  gun  up^  and  the  number  of  men  necessary  to  be  noted. 

(4)  The  time  for  bringing  from  the  firing  to  the  loading  position  by  hand  and  the 
nnmber  of  men  necessary  to  be  noted. 

(5)  The  time  for  traversing,  etc.,  as  in  No.  2,  with  the  gun  down,  to  be  noted. 

(6)  The  time  for  elevating,  etc.,  as  in  No.  3.  with  the  gun  down,  to  be  noted. 

(7)  The  time  for  loading  and  the  number  of  men  necessary  to  be  noted. 

(8)  The  time  for  raising  from  the  loading  to  the  firing  position  and  the  number  of 
men  necessary  to  be  noted. 

(9)  Five  rounds  to  be  fired  with  charges  to  be  determined  by  the  board,  during 
▼hich  the  foUo wing  points  will  be  notea: 

(a)  The  recoil  of  the  top  carriage  for  each  charge. 
(i)  The  counter  recoil  of  the  top  carriage,  if  any,  for  each  charge. 
(c)  The  distance  of  the  trunnions  from  the  loading  position  for  each  charge. 
id)  The  time  required  for  bringing  from  the  recoil  to  the  loading  position  and  the 
namber  of  men  necessary  for  each  charge. 

(10)  One  round  with  fuU  charge  to  be  fired  at  each  of  the  elevations  —  5  degrees, 
0  demes,  -f-  5  degrees,  -f  10  degrees,  and  -f  15  degrees. 

(11)  Ten  rounds  witn  full  charges  to  be  fired  as  rapidly  as  possible  and  the  time 
Boted. 

The  carriage  was  assembled,  and  S-inch  B.  L.  rifle,  Watervliet 
Arsenal  STo.  1,  was  mounted  upon  it. 

One  round  was  fired  with  each  of  the  charges  25,  50,  75,  85, 100, 115, 
md  123  pounds.  As  the  gun  with  the  last  mentioned  charge  did  not 
recoil  far  enough  for  pawls  to  catch  and  hold  it  in  the  loading  position, 
Qie  counterweight  was  in  the  following  7  rounds  successively  reduced, 
by  the  removal  of  lead  pigs,  to  the  following:  36,700,  36,200,  35,500. 
)5,00O,  34,500,  34,000,  33,000  pounds,  each  round  being  with  the  full 
^ge  of  125pounds.  As  the  recoil  was  still  insufiQcient  for  the  pawls  to 
Atch,  the  throttling  bars  were  then  removed  and  their  curves  deepened 
K)  as  to  increase  the  areas  of  the  orifices  for  the  flow  of  the  liquid  by 
10  per  cent,  and  the  counterweight  increased  to  its  original  weight  of 
t7,000  pounds. 

Firing  was  recommenced  with  the  charge  of  75  pounds,  with  which 
lihe  pawls  still  failed  to  catch,  but  at  the  next  round,  which  was  with 
hll  charge,  they  caught  upon  the  ninth  tooth  of  their  racks,  leaving 
the  gun  11^  inches  from  the  recoil  buffers,  there  being  17  teeth  of  1^-inch 
pitch  in  each  rack.  In  the  two  following  rounds  the  counterweight 
was  successively  reduced  to  36,500  and  36,000  pounds,  the  pawls  in  each 
case  catching  on  the  eleventh  tooth  of  the  racks.  Two  rounds  were  then 
Bred  with  charges,  respectively,  of  100  and  90  pounds  to  ascertain  the 
^ect  of  reduced  charges.  With  100  pounds  the  pawls  caught  on  the 
siith  tooth,  and  with  90  pounds  on  the  third  tooth,  of  the  racks. 

The  pistons  were  then  removed  from  the  hydraulic  cylinders  and  the 
)ottom  BurfiAces  of  the  slots  for  the  throttling  bars  were  beveled  in  each 
lirection  0.015  inch,  so  as  to  facilitate  the  flow  of  the  liquid,  and  the 
oonterweight  increased  again  to  37,000  pounds.    A  round  was  then 
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Ared  witli  lOO-p^rand  charge,  when  the  pawis  caught  on  the  sixth  tooth 
of  th«  racks ;  the  charge  was  increased  to  125  pounds,  when  they  caught 
on  the  tenth  tooth.  The  counterweight  was  then  reduced  successively 
to  36,600  and  36,000  pounds,  the  pawls  catching  on  the  twelfth  and 
thirteenth  tooth,  respectively. 

The  pistons  were  then  again  removed,  the  slots  deepened  0.015  inch, 
and  their  bottom  surfaces  beveled  0.02  inch.  The  pawls  then  with  100 
pounds  charge  and  37,000  pounds  counterweight  caught  on  the  siith 
tooth  of  the  racks;  wil^  fidl  charge  and  36,500  pounds  counterweight 
they  caught  on  tiie  fourteenth  tooth. 

The  pistons  were  again  removed,  the  slots  deepened  0.02  inch  and 
beveled  0.02  inch,  when  with  100  pounds  charge  and  37,000  pounds  coun- 
terweight the  pawls  caught  on  the  sixth  tooth  of  the  racks,  and  with 
full  charge,  with  36,700  pounds  counterweight,  in  the  sixteenth  tooth, 
which  was  satisfkctory,  and  no  fiirther  alterations  for  the  purpose  of 
increasiQg  recoil  was  made. 

To  ascertain  the  effects  of  reduced  charges,  a  round  was  then  fired 
with  80  pounds  of  i>owder  and  37,000  x>ounds  counterweight.  The 
pawls  caught  on  the  second  tooth  of  the  racks.  The  charge  was  then 
reduced  to  65  pounds  and  the  counterweight  to  34,000  pounds,  when  the 
pawls  caught  on  the  first  tooth  of  the  rack,  on  the  right-hand  side  only. 
As  a  reduction  of  the  counterweight  below  33,000  pounds  will  not  leaTe 
it  with  BufiQcient  moment  to  raise  the  piece  far  enough  for  the  pinching 
levers,  for  heaving  it  forward  into  the  firing  position,  to  be  engaged,  no 
ftarther  reduction  of  charge  and  counterweight  is  permis^ble. 

The  adjustment  being  complete,  one  round  was  then  fired  with  fiill 
charge  at  each  of  the  elevations  14^,  5^,  0^,  and  —  5^,  all  the  preceding 
firing  being  at  elevation  about  11°.  At  14^  the  pawls  caught  on  the 
sixteenth  tooth  of  the  racks,  at  the  other  elevation  on  the  seventeenth 
or  last  tooth,  the  rotating  arms  gently  touching  the  recoil  buffers  and 
the  piece  running  clear  up  into  the  firing  position,  upon  tripping  the 
pawls.  Before  the  round  at  0^  200  pounds  were  added  to  the  coanter- 
weight,  and  before  the  round  at — 5^  lOO  pounds  additional,  making  it 
37y^  pounds  without  producing  any  apparent  effect. 

During  the  course  of  the  preceding  fire  the  following  observations 
were  made : 

Time  of  traversing  throagh  an  angle  of  54^,  with  the  gun  in  the  firing  posi-    '    " 

tion  and  two  mefn  at  the  cranks 1   ISJ 

Time  for  passing  from  elevation  — 5^  to  +  1A°  with  the  gan  in  the  firing  posi- 
tion and  two  men  on  the  elevating  wheels 0  13| 

From  +  li^  to  — 5"^  with  four  men 0  20 

Time  of  bringing  from  the  firing  to  the  loading  position  by  hand  with  12  men, 
12  minutes  29  seconds,  and  for  replacing  pigs  removed  from  the  counter- 
weight for  this  operation  6  minutes  46  aefx>ndB,  making  a  total  of 19   IS 

Time  for  traversing  through  an  angle  of  54^  with  the  gun  in  the  loading 

position  and  four  men  at  the  cranks 1   l^i 

Time  for  passing  from  elevation  — 5^  to  4-14^  with  the  gun  in  the  loading 

position  and  two  men  at  the  elevating  wheels 0  S| 

Prom-l-14^  to— 6°  with  four  men 0   18 

Time  for  loading  (from  rapidity  test)  about 0  (^ 

Time  for  raising  from  the  loading  to  the  firing  p<>sition  with  two  men  to  trip 
the  pawls 1 0    * 


The  difference  in  time  for  elevating  and  depressing  is  dne  to 
weight  of  the  elevating  rods. 

As  the  piece  could  be  loaded  at  any  position  at  which  the  pawls 

would  catch,  no  time  was  required  for  bringing  from  the  recoil  to  Ae 

loading  position.    The  by-pass  valve  for  retaining  the  piece  in  a  poA- 

tion  of  recoil  was  not  used,  as  it  was  unnecessary  and  it  was  considered 

safer  to  have  it  inoperative  \>y  &&\/^\im^  SX  "^^^m^dxki^ntly  open.    If  the 
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ftwla  ahotild  be  tripped  with  this  valve  inadvertently  closed,  the  pfes- 
ue  iH^oduced  woald  burst  the  pipe  connections. 
Fcom  the  beginning  of  the  test  no  breakage  or  other  accident  of  any 
escription  occurred,  but  in  addition  to  those  affecting  the  throttling 
riftces,  previously  noted,  the  following  slight  changes  were  made  for 
la  iHirpose  of  increasing  the  facility  of  maneuvering. 

(1)  The  handles  at  the  sides  of  the  oarriage  for  laising  the  oonnterweight  irere 
Qgfcheiied  and  bent  slightly  outward. 

(3)  Forty  pigs  of  lead  of  about  100  pounds  eaoh,  with  iron  ring  handles  attaohed, 
ere  substitnted  for  an  equal  weight  of  the  cast-iron  counterweight. 

(3)  A  thick  rubber  ring  was  put  at  the  forward  end  of  each  piston  rod  as  a  ooun- 
sr  reeoil  birffer. 

(4)  A  brass  pointer  was  fastened  so  as  to  indicate  the  elevation  of  the  pleoe  upon 
le  left  hand  eztnior  gear  of  the  elevating  mechanism. 

(5)  Wire  screens  were  put  in  the  curved  pipes,  screwed  into  the  ikir  holes  of  the 
Merroix  for  the  purpose  of  checking  the  projection  of  oil  fh>m  these  pipes  when  the 
iece  returned  to  the  firing  position.    The^  were  only  partially  efficient. 

(6)  The  loading  crane  was  shortened  9  mohes  to  bring  the  proJectilB  nearer  the 
ocech  of  the  gun. 

(7)  The  lugs  on  the  inner  sides  of  the  chassis  were  lowered  about  2  feet  for  con- 
renience  of  attaching  the  hauling-down  blocks. 

(8)  A  heavy  serew  eye  was  added  aa  a  fulcrum  for  tripping  each  pawl,  nearer  the 
^wl  and  lower  down  than  the  one  provided  with  the  carriage. 

(9)  An  additional  air  hole  Was  drilled  at  the  front  end  of  each  hydraulio  eylinder 
to  prevent  the  formation  of  an  air  cushion* 

(10)  A  2-inch  rope  was  substituted  for  the  loading  chain  and  guides  provided  to 
prerent  its  slipping  off  the  pulleys. 

For  eonvenienoe  in  hauline  the  gun  down  while  making  abutments  a  steam  cap- 
Bton  was  substituted  for  the  luff  tackle. 

Aa  a  final  test  the  gun  was  fired  ten  rounds  for  rapidity,  two  rounds 
being  first  fired  for  the  purpose  of  thoroughly  liquifying  the  oil  in  the 
hydraulic  cylinders,  which  had  become  somewhat  thickened  by  the  low 
temperature.  The  ten  rounds  were  fired  without  mishap  of  any  kind 
in  twelve  minutes  and  twenty-one  seconds,  the  pawls  catching  each 
time  on  the  sixteenth  notch,  and  the  piece,  upon  tripping  them,  return- 
ingentirely  to  the  firing  position.  The  gun  detachment  consisted  of  one 
noncommissioned  officer  and  nine  men.  The  time  might  have  been  some- 
what reduced  if  the  detachment  had  not  been  required  to  take  cover 
ftt  each  round. 

CONCLUSIONS. 

(1)  With  ftill  charge  and  37,000  pounds  counterweight  the  piece 
recoils  to  the  lowest  position  and  returns  fully  to  the  firing  position. 

^(2)  Eighty  pounds  is  the  least  charge  with  which  the  piece  with 
^^000  i>ounds  counterweight  recoils  sufficiently  far  for  the  pawls  to 
catch. 

(3)  With  the  counterweight  reduced  to  33,500  pounds  the  charge 
^ay  be  reduced  to  65  pounds  and  insure  the  catching  of  the  pawls, 
^ie  piece  not  returning  fully  to  the  firing  x>osition  and  having  to  be 
'eaved  forward  by  the  pinching  bars  at  an  expense  of  about  twenty 
^conds  time.  As  reduced  charges  are  only  used  in  practice  firing, 
his  time  is  not  important.  For  lighter  charges  additional  ftilcrum 
'ins  would  have  to  be  provided. 

(4)  The  piece  can  be  loaded  at  any  position  at  which  the  pawls 
^gage. 

(5)  It  is  considered  by  the  board  that  the  test  of  this  carriage  has 
emonstrated  that  it  possesses  in  a  marked  degree  the  properties  which 
ionld  pertain  to  a  disappearing  carriage  for  high-power  guns. 

It  is  simple  in  construction,  so  that  its  parts  and  their  purposes  are 
tuderstood. 
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Loading  and  maneuvering  are  effected  by  operations  which  are  accom- 
plished by  hand  with  ease,  certainty,  and  great  rapidity,  and  these 
operations  simulate  very  closely  those  reqnirod  with  the  barbette  car- 
riages already  adopted  by  the  Department. 

No  valves  or  pumps  of  any  kind  are  required,  a  feature  regarded  by 
the  board  as  very  desirable,  as  it  insures  certainty  that  the  carriage 
will  at  all  times  be  in  prop^  working  order  and  ready  for  action. 

The  fact  that  the  entire  test  of  the  carriage,  involving  the  firinj^of 
47  rounds,  was  conducted  without  the  breaking  of  a  part  or  the  bedding 
of  a  bolt,  indicates  great  care  and  skill  on  the  part  of  the  designer  in 
proportioning  its  parts  and  adjusting  them  to  the  work  which  they  were 
intended  to  perform. 

While  the  carriage  as  it  stands  is  considered  by  the  board  in  all 
respects  fit  for  use  in  the  service,  it  might  be  modified  to  advantage  by 
adding  a  more  efficient  counter-recoil  buffer,  and  by  increasing  the 
facilities  for  hauling  down  by  hand,  and  the  depths  of  the  well  for 
counterweight  might  be  diminished  by  using  lead  instead  of  iron  for 
the  counterweight. 

Firing  record  and  photographs  showing  the  piece  in  the  loading  and 
firing  position  are  inclosed. 

It  is  understood  that  the  Department  is  already  in  possession  of  fiill 
drawings. 

Clifton  Oomlt, 
MajoTj  Ordnance  Department^  XT.  8,  Army^  Preeidewt. 

Frank  Heath, 
Oaptainy  OrdnafUie  Department^  U.  8.  Army. 

The  OmEP  op  Ordnance,  U.  S.  Army, 

Washington^  D.  O. 

Note. — ^By  authority  of  the  Chief  of  Ordnance  Capt.  Grozier  was,  at 
his  own  request,  relieved  from  duty  with  the  board  in  rendering  the 
above  report. 

(32-'94) 
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Beoard  of  firing  witk  S-inch  B.  L,  rifie  {9Uel),  No.  1  type,  WdtervUsi  Arm 

[Ol^ject  of  firing,  test  of  Bnflai 


Dnte. 


Not.  14 


Not.  14 


Not.  14 


Not.  15 


Not.  15 


Not.  15 


Not.  15 


Not.  16 


Not.  16 


Not.  16 


Not.  16 


Not.  16 


■ 

1 

No. 

of 

fire. 

288 

2 

258 

8 

254 

4 

255 

5 

256 

« 

257 

7 

258 

8 

259 

9 

260 

10 

261 

11 

262 

12 

263 

• 

Powder. 


Kind. 


i 

I 

I 


Weight. 


Pounda. 
25 


50 


75 


40 
45 


85 


50 
50 


100 


55 
60 


115 


61 
62 


128 


63 
62 


125- 


64 
63 


127 


62 
63 


125 


62 
63 


125 


62 
63 

125 


No.  of 
priimt. 


•264 

17 


*628 

t7 


*792 

17 


428 
470—7 


529 
624—7 


585 

629—7 


647 
661—7 


651—7 


679 
661—7 


658 
660—7 


657 
662—7 


667 

661-7 


Projectile. 


Kind. 


I 
I 

S 

m 

1 


Weight. 


FotMMlf. 

800 


297 


297 


298 


298 


296 


296 


296 


295 


298 


297 


Tr»Tel 
of  shot 
in  bore. 


Inehes. 
202.90 


202.00 


808.90 


202.80 


202.80 


208.90 


202.00 


202.90 


802.90 


202.80 


202.90 


202.90 


EleTft- 
tion. 


o        « 
10    00 


10    00 


10    00 


10    00 


10    00 


10    00 


10    00 


10    00 


10    00 


10    00 


10    00 


10    00 


pereqnare 

inen  of 

bore. 


<  F,  3, 
\   0.8, 


500 

000 


{ 


p.  9,000 
G,  9,000 


Not  taken. 


Not  tAken. 


P.  80,800 
G,  81,600 


P,  32,060 
G,  81,964 


5  y.  W.188 
I  G,  82,088 

5  P,  82,888 
I  G.  88,548 

5  P,  42,000 
I  0,40, 


5  F,  88,580 
\  G,  88,620 


Bm 


>•••! 


tek 


\ 


P,  84«88<^ 
G,  34,780 


P,  34.800 
G,  84,480 


*  Brown. 


tBlMk. 
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ol  8and^  Hook  Proving  Oroundf  Nowmber  14  to  December  X4, 189S, 
Croder  disftppMring  carriage.] 


1 


OOQll* 


ft.  In, 


3      3 


2      0 


2      i 


Wind, 

stmgUi 

andai- 


2    10 


Special  Tomarka  about  each  fire,  anoh  aa 
effeet  on  piece,  action  of  breech  mecb- 
aniam,  oonaamption  of  powder,  sound 
of  prc(jecti]e  in  fiigbt,  aoaltoring  of 
flragmentat  eic. 


2      8 


Loaded  at  10|o  ele'vaAion,eaaily,b7  3  men. 
Anna,  7  inches  from  boifera.  iTo  coun- 
ter recoil  in  this  round.  TJneom- 
presaed  copper  cylinders  and  tables 
of  1890. 


Arms.  13|  inches  firom  buffers  when 
loaded.  Loaded  at  13o  47',  4  men  on 
rammer.  Gron  did  not  raise  quite  to 
firing  position.  Copper  cylinders  of 
8,000  pounds  initial  compression  and 
taUeaof  1890. 


Arms,  Of  inches  from  bnifeTswhen  load- 
ed. Loaded  at  Vl^  elevation.  Gun 
came  up  within  44  inches  of  firing 
position.  Gun  recoiled  and  then  came 
back  within  9  inches  of  buffers. 


IHstaiioe  of  gun  firom  firing  position 
aftflv  raising,  not  noted. 

Gun  in  raising  came  within  21  inches  of 
buffers.    Qmwr  cylinders  of  24,000 


pounds 
tableaofl890. 


compression     and 


Gun  in  raising  came  within  8  inches  of 
buffers.  *  Copper  cylinders  of  24,000 
pounds  initiaieompression  and  tables 
of.l890. 

Gun  in  raisingcame  wit^n  19^  inches 
of  buffers,  xhree  lead  pigs  removed 
before  this  round  berore  raising. 
Counterweight,  86,700  pounds. 

Gun  in  raising  came  witliSn  6|  inches 
of  bnifeTS. 


Onn  loaded  7|  inches  from  buffers. 
Pive  lead  pigs  removed  before  raising. 
Counterweight,  86,200  pounds.  Gun 
in  raising  came  within  8  inches  of 
buffers. 

Seven  lead  pigs  removed  before  this 
round.  Counterweight, 39,500  pounds. 
Leakage  of  oil  at  stuffing  boxes  of 
both  f^linoers.  Stuffing  boxes  tight- 
ened. Distance  of  gun  from  firing 
position  after  raising,  not  noted. 

Five  lead  pigs  removed  before  this 
round  berore  raising.  Counterweight, 
W,000  pounda.  Gun  loaded  6  inches 
from  buffers.  Gun  in  raising  came 
within  22  inches  of  buffbrs. 

500  pounds  removed  ftt>m  counter- 
weight, leaving  34,600  pounds.  Gun 
loaoed  6  inches  from  ouffers.  Gun 
in  raising  came  within  23}  inches  of 
bafi!brs. 


General  remarks. 


'  Guamoiinted  on  Bnfflngton-Crosier  dis- 
appearing carriage. 

Obturating  friction  prtmen. 

Fired  to  sea. 

Counterweight,  87,000  pounds. 

The  arms  of  crane  for  hoisting  the  pro* 
Jeotile  are  slightly  too  long  to  allow 
projectiie  to  swing  dose  enough  to 
oreech  to  be  rammed  eaaily. 

In  the  first  round  fired  on  carriage  the 

San  did  not  raise  quite  to  firing  pool- 
on,  and  was  embarred  to  that  poai- 
tion  by  hand.  In  evexV  oasO  noted 
where  gun  did  not  raise  to  firing  posi- 
tion the  gun  was  embarred  to  that  pos- 
ition by  nand. 

In  rounda  2  and  8  of  carriage  there  was 
some  counter  recoil,  which  prevented 
the  recoil  from,  bsdng  measured.  A 
marker  for  indicating  recoil  was  put 
on  before  next  firing.  Before  thia  fir- 
ing the  handles  for  raising  oounter- 
WMght  were  lengthened  %  forging 
pieces  of  pipe  to  their  ends,  and  were 
bent  outwwd  slijrhtly  to  enable  men 
to  w<vk  more  easuy. 

Firing  conducted  by  Lieut.  O.  B. 
Wheeler,  Ordnance  Department,  in 
the  preaence  of  the  Ordnance  Board. 
Present:  M^j.  C.  Comly,  Ordnance  De- 

Krtment;  Capt  F.  ueath.  Ordnance 
ipartment;  Capt.  W.  Crosier.  Ord- 
lumoe  Department. 


Gun  motmted  on  Biifflngton<Crbiier  dis- 
appearing carriage. 

Obturating  friction  primera. 

Fired  tosea. 

Copper  cyllnden  of  32,000  pounds  ini- 
tial compression  and  teblesof  1882. 

The  carriage  as  built  was  not  provided 
with  countor-reooil  buffera.  To  pre- 
vent shock  in  raising  to  filing  posi- 
tion, a  rubber  buffer,  encircling  piston, 
WBsput4>nin  front. 

A  brass  index  was  also  put  on  over 
elevating  gear  wheel,  to  indicate  ele- 
vation or  expression  of  gun. 

The  counterweight  consiste  of  33,000 
pounda  cast  weighte  and  4,000  jiounda 
of  leaa  in  pigs  of  100  pounds  each. 

In  cases  when  the  gun  did  not  recoil 
sufficiently  far  to  allow  the  pawls  to 
engage  in  the  racks  in  frY>nt,  the  gun 
was  pulled  down  to  the  loading  posi- 
tion by  the  steam  capstan. 

The  gun  was  generally  pulled  down  so 
that  the  pawl  engaged  in  the  tenth 
or  eleventn  notehin  the  rack. 


298 


APPENDIX   28. 


Hecord  of  firing  with  f-inek  B,  L,  rifle  (ateel),  No,  1  type,  WattrvUet  Anm 

[Object  of  firing,  teat  of  BniSfigt 


Date. 

S  9 

0.-C 

? 

13 

14 

15 
16 

17 

18 
10 

20 
21 

22 

No. 

of 
ilre. 

Powder. 

Projectile. 

Travel 
of  shot 
in  bore. 

Eleva- 
tion. 

Preaanre. 

per  square 

inch  of 

bore. 

R«oo 

Kind. 

Weight. 

No.  of 
prisma. 

Kind. 

Weight. 

Not.  15 

264 

265 

1 

266 

1 

267 

268 

260 

270 

271 

272 

1 
273 

Du  Font's  brown  prismatic  Y.  U.,  lot  9;  density,  1.850. 

PoundM. 

62 
63 

657 
662-7 

657 
662-7 

307-7 
394 

660 

658—7 

653 
660 

657 
661—7 

661 
404 

661—7 
287 

1 

1 
1 

1 

Poimd*. 

298 

208 

208 
206 
206 

206 

206 

* 

207 
205 

207 

1 

Jnehet, 
202.00 

202.00 

202.00 
202.00 
202.00 

202.00 

202.00 

202.00 
202.00 

202.00 

O       f 

10    00 

10    00 

10    00 
10    00 
10    00 

10    00 

10    00 

10    00 
10    00 

10    00 

P9«IUff. 

5  F,  35.600 
\  G.  36,066 

5  F,  45.800 
X  G,  47.044 

N,  18,060 
M,  36,080 
N,  38.080 

M.  32.846 

Lean  than 
32,000. 

Leaathan 
34.000. 

F,  34,700 
F,  33.046 

rti 

j          125 

Kov.  15 

62 
63 

1* 

125 

Nov.  22 

38 
87 

4 

75 

Kov.  22 

'<            63 
42 

4 

i          125 

1 

Nov.  22 

62 
63 

4 

125 

Nov.  22 

62 
63 

4 

125 

Nov.  22 

62 
88 

4 

. 

100 

Nov.  22 

63 
27 

4 

00 
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662-7 

Nov.  28 

37 
63 

4 

100 

657 
663-7 

Nov.  28 

62 

6:i 

4 

125 
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«t  Sandff  Hook  PiNMng  Grotm^  Noif>€mher  14  to  DeomAot  14,  /^Af— Continned. 
Crosier  disappeariiig  carriai^.] 


Conn- 
tar 
ncoiL 


D.  J«. 


2     7 


1     1 


4     4 


Wind. 

•tireiurth 

aadol' 

rBction. 


w 

8 


Special  remarks  about  each  fire,  sach  as 
effect  on  piece,  aotion  of  breech  mebh- 
anjsm,  oosBomptioii  of  powder,  sound 
of  projectile  in  flighti  scattering  of 
fhigmenta,  etc 


500  poands  removed  from  eonnter- 
weiffht,  leaving  84,000  poands.  Oun 
losded  6  inches  from  onffers.  Gan 
came  within  28|  inches  of  buffers  in 
raising. 


1,000  ponnds  removed  firom  eonnter- 
weight,  leaving 33,000  pounds.  Gun 
loaded  0  inches IVom  buTOn.  Gun  in 
raising  came  within  20|  inches  of 
buflbrs. 


Counterweight,  87,000  ponnds.    Gun 
loaded  at  0   Inches     trom  Iniffers. 


Copper  oyUnders  of  18,000  pounds  ini- 
tial compression  an  ~     " 


and  tables  of  188a. 


Gun  loaded  at  6  inches  fma  buffers. 
Time  to  raise  fbom  loading  to  flrins 

S«ition,  4  seconds.  Gun  in  recoil- 
g  came  within  11|  inches  ef  buffers ; 
caught  on  ninth  tooth  in  rack. 

Pive  lead  pigs  removed  before  this 
round  snd  before  ndsine.  Counter- 
weight, 30,500  pounds.  Gun  in  rais- 
ing came  within  2i  inches  of  buf- 
fers, having  started  nrom  ninth  tooth 
in  rack.  Gun  in  recoiling  came  with- 
in 84  inches  of  buffers;  caught  in 
eleventh  tooth  of  rack,  and  heaved 
down  by  levers  to  the  fourteenth 
tooth. 

Five  more  lead  pigs  removed  before 
this  round.  Counterweight,  86,000 
poonds.  Gun  in  raising  came  within 
one-half  inch  of  buffers.  .Time  of  re- 
coiling, 1  second.  Gun  in  recoiling 
came  within  8|  inches  of  bufiers: 
cauglit  in  eleventh  tooth;  heaved 
down  by  levers  to  the  fourteenth  tooth. 

Gun  in  raising  came  within  2  inches 
of  buffers.  Time  of  ndsing,  5  seconds. 
Time  of  traversing  carriage  from 
risht  to  left;  gun  down  (4  men),  1 
mmute  141  seconds.  Average,  72  turns 
a  minute.  The  gun  was  traversed 
through  540 ;  caught  on  sixth  tooth,  lAf 
inches  ftom  busers. 

Gun  in  raising  came  within  2|  inches 
of  buffers.  Gun  in  recoiling  caught 
in  third  tooth  of  rack. 


Counterweight,  86,500  ponnds.  Gun  0 
inches  from  buffers  when  loaded. 
Gnn  in  raising  came  within  three- 
fourths  inch  of  buffers.  Five  hundred 
pounds  added  to  counterweight  before 
firing,  making  it  87,000  pounds.  Gnu 
in  recoiling  caught  in  sixth  tooth, 
16  inches  trom  buffers. 

Gun  loaded  16  inches  trom  buffers. 
Gun  came  clear  up  into  batteiv. 
Gun  in  reooiUng  caught  in  tenth 
tooth,  U  inches  from  buyers. 


General  remarka. 


Copper  cylinders  of  82,000  ponnds  ini- 
tial compression  and  tables  of  1892. 

Before  this  flrins  the  curved  pipes  on 
top  of  reservoir  opening  to  toe  air 
had  three  thicknesses  or  wire  screen 
put  in  their  lower  ends,  to  prevent  the 
overflow  of  oil  as  the  gun  was  com- 
ing n^  to  firing  position.  This,  how- 
ever, did  not  stop  the  oil  trom  coming 
out  of  reservoir. 

Firing  conducted  by  Lieut.  C.  B. 
Wheeler,  Ordnance  Department,  in 
the  presence  of  the  Ordnance  Board. 
Present:  MiyJ.  C.  Comly,  Ordnance 
Department;  Capt.  F.  Jueath,  Ord- 
nance Department;  Capt.  W.  do- 
aier,  Ordnance  Department 


Gun  mounted  on  Bni&ngton*Croiier  dis- 
appearing carriage. 

Obturating  fHction  primers. 

Fired  to  sea. 

The  loading  crane  was  shortened  9 
inches  beroretUs  firing,  enabling  pro- 
jectile to  be  swung  near  breech,  and 
to  be  more  easily  rammed. 

The  dust  pan  was  not  a  good  fit.  and 
bound  very  hard  on  nuts  of  holding- 
down  bolts.  Jt  was  removed  before 
this  firing. 

The  throttflng  bars  were  removed  be- 
fore this  finne.  and  the  areas  of  the 
orifices  were  lul  increased  10  per  cent. 

Before  this  firing  the  "eyes*'  in  the  in- 
side of  the  side  pieces  of  the  carriage 
were  lowered  as  far  as  permitted,  to 
enable  hooks  in  blocks  to  engage,  so 
as  to  bring  block  in  a  more  advanta- 
geous position  for  hauling  down  the 
gun  with  a  steam  capstan. 


Gun  mounted  on  Buiflngton-Crosier  dis- 
appearing carriage. 

Obturating  friction  prlmera. 

Fired  to  sea. 

Since  last  firing  the  slots  in  piston  head 
were  sloped  on  each  side  of  center 
0.016  inch. 
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[O1^0Ot  of  iiziJig,  tMt  of  BoOm 


Date. 


KoT.  28 


Not.  28 


Nov.  29 


Not.  20 


Nov.  20 


Deo.     6 


Dec.     0 


Dec.    6 


4 

No. 

of 

Are. 

Powder. 

Kind. 

Weight. 

No.  of 
prisms. 

Po«nd«. 

28 

274 

02 
63 

668 

681—7 

125 

24 

275 

62 
63 

667 
681—7 

126 

• 

*■ 

>» 

•** 

••4 

0 

•o 

Ok 

25 

276 

J 

37 

303 

» 

68 

681-7 

P 

100 

.»« 

ts 

26 

.   277 

1 

62 
68 

067 
^1—7 

Pn 

s 

125 

« 

27 

278 

62 
63 

667 
681-7 

270 

^ 

S 

702 

125 

28 

75 

280 

25 

284-7 
667 

100 

20 

62 

63 

661-7 

125 

30 

281 

63 

661 

V 

17 

180-7 

80 

Pn^eelile. 


*KlBd. 


Welglit. 


J 


Pounds, 


297 


TrsTel 
of  shot 
In  bore. 


fndUt. 
202.90 


202.00 


204.00 


207  9M.95 


286 


287 


295 


£98.85 


203.875 


208.875 


208.875 


tlon. 


o       * 
10    00 


10    00 


11    00 


11    00 


11    00 


11    00 


boie. 


Bon 


N,  83,477      4  ) 


N,  88,900 


96,700 


94,400 


P,l6Sitheii 
28,000. 


G,  99.400 


F.  24,006 
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HMk  Prmnns  Gromad,  November  24  io  December  14, 1^95— Ckintisiiied. 

] 


MdL 


In, 


h 


a 


special  renufflu  about  eaoh  lire,  snoh  as 
ctfBct  on  piece,  action  of  breeoh  meoh- 
aniaai,  eonamtpition  of  powder,  aoond 
of  projeetile  ta  flight,  Boattflcing  of 
firagmenta,  etc. 


Fire  lead  ptga  Temoved  before  this 
roond.  Counterweight,  36,500poimds. 
Gun  loaded  11  inches  ftoax  Suffers. 
Gun  in  recoiling  caught  in  twelfth 
tooth,?  inches  irom  buffers.  One  of 
the  pawls  was  net  held  back  in  flront, 
and  struck  the  rack  as  the  gun  was 
raising  to  firing  position. 

Fiveleaa  nigs  removed  before  this  round 
and  bcxore  raising.  Counterweight, 
90,000  pounds.  Gun  in  raising  came 
within  3}  inches  of  buffers.  Gun  in 
recoiling  caught  in  thirteenth  tooth, 
6|  inches  ftwa  buffers.  Before  this 
fmng4he  lower  inside  ends  of  pawls 
were  cm  off  one-eighth  inch,  to  per- 
mit them  to  be  disengaged  from  rack 
more  easily  in  morins  gun  by  hand 
to  loading  nosition.  The  springs  for 
these  pawls  were  inclined  to  get 
rusty  and  work  hard.  The  Ic^er  on 
left  side  of  carriage  for  moving  gun 
down  was  broken  in  the  last  attempt 
to  move  the  gun  down  and  was  re- 
paired before  this  firing.  Before  this 
firing  the  lead  pigs  were  provided 
with  handles,  to  enable  tiiem  to  be 
more  eaaily  changed  by  the  men. 

Gun  loaded  when  pawl  was  engM^ing 
in  eleventh  tootn.  Counterweight, 
87,000  pounds.  Gun  in  raising  came 
up  to  within  three-fourths  mdb  of 
firing  position.  Gun  in  recoiling 
cangnt  in  sixth  too^.« 

Gun  loaded  as  left  flrom  previous  round. 
Gun  in  raising  came  up  to  within  5| 
inches  of  firing  position.  Five  hun- 
dred pounds  removed  fnmi  counter- 
weight after  the  gun  was  in  firing 
Dosition.  Gun  in  recoiliag  caught  in 
lonrteenth  tooth. 

Gun  loaded  as  left  fto-m  iirevious  round . 
Gun  in  raising  came  to  within  44 
inches  of  firing  position.  Gun  in  re- 
coilbig  caught  in  fourteenth  tooth. 

Counterwaicht,  87,000  pounds.  Leaded 
when  pawl  was  engagedin  sixth  tooth. 
Oun  in  raising  came  clear  up  into  bat- 
tery. Gun  in  reooiiing  caught  in 
sixth  tooth. 

Three  pigs  removed  before  this  round. 
Counterweight,36,700pounds.  Loaded 
when  pawl  was  engaged  in  sixth 
tooth .  G  un  in  raisins  came  within  1^ 
inches  of  buffers.  Gun  in  recoiling 
came  clear  down  to  buffers;  caught 
in  sixteenth  tooth.  Elevation,  0°  45|' ; 
measured  when  gun  was  down,  after 


firing, 
hcmfoi 


G«m  loaded  as  left  after  previous  round. 
Gun  in  raising  oame  clear  up  to  bat- 
teiT.  Gun  in  recoiling  caught  in  seo- 
cina  tooth. 


General  remarks. 


Time  to  traverse  carriage  ttixm  left  to 
right,  540,  gun  up ;  2  men  on  handles, 
1  minute  S8|  seconds. 

Time  to  elevate  gun  ftvan.  —  5<2  to  li^. 
Gun  down,  8}  seconds  (2  men). 

Time  to  depress  gun  trom.  \4P  to  —  fio,  4 
men,  2  on  ea<^  aide.  18  seconds.  Gun 
down. 

Gun  in  firing  position:  From  —  S"  to 
140, 13}  seconds;  Arom  I40  to  —  y>,  20 
seconds. 

It  requires  2  men  on  hand  wheel  to 
give  elevation  and  4  for  depression. 

Firing  conducted  by  Lieut.  C.  B. 
Wheeler,  Ordnance  Department,  in 
the  presence  of  the  Ordnance  Bowrd. 
Present:  Mi^.  C.  Comly,  Ordnance 
Department;  Capt  F.  Heath,  Ord- 
nance Department;  Capt.  W.  Cro- 
sier, Ordnance  Department. 


Gun  mounted  on  Bufiington-Croiier  dis- 

.  appesring  csrriage. 

Obturating  friction  primers. 

Fired  to  sea. 

Copper  cylinder  of  28,000  pounds  initial 
compression  and  tables  of  1890  used 
in  round  276,  and  82,000  pounds,  cop- 
per, and  tables  of  1882  in  rounds  277 
and  278. 
.  Before  this  firing,  the  slots  in  the  piston 
head  were  chanired  as  follows:  The 
slot  was  cut  down  0.015  inch,  and  then 
sloped  each  sideof  the  center  0.02  inch. 


Firing  conducted  by  Lieut.  C.  B. 
Wheeler,  Ordnance  Department,  in 
the  presence  of  the  Ordnance  Board. 
Present:  Capt  F.  Heath,  Ordnance 
Department;  Capt.W.  Crozier,  Ord- 
nance Department. 

Gun  mounted  on  Bufflngton-CrMier  dis- 
appearing carriage. 

Obturating  friction  primers. 

Fired  to  sea. 

The  time  required  to  lower  the  gun  by 
hand  tiom  tiie  firing  position  to  the 
loading  position,  the  pawl  engaging 
in  the  sixth  notch,  was  19  nunutes 
15  seconds. 
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Beoard  of  firing  with  S-inek  B,  L,  rifie  ^iUiel),  Ko,  1  tjfpe,  Waiervl 

[Ol^eot  of  flring,  test  o 


Date. 


I 


O  o 


Doc.    7 


81 


Dec.     8 


Deo.     8 


Dec.    8 


Dec.     8 


32 


33 


34 


85 


No. 

of 

fire. 


283 


284 


285 


288 


Powder. 


Kind. 


"5 

I 


t 


I 

u 

a 

i 

u 


I 

0 


Weight. 


Pounds. 
65 


C3 
62 


125 


No.  of 
prisms. 


Projectile. 


Kind. 


684 

7 


62 
63 


125 


62 
63 


125 


663—7 
659 


660 

663—7 


660 
663—7 


663 
666—7 


I 
I 

£ 


u 


Weight. 


Pound*. 
291 


294 


291 


Travel 
of  shot 
in  bore. 


IneKe$. 
203.876 


202.90 


202.90 


202.90 


202.90 


tion. 


o      / 
11    00 


14    00 


5    00 


0    00 


6    00 


Presei 
bon 


P.36^ 


6,32, 


32 


[Oljeet  of  firing,  exhfbltl< 


A.U. 

Dec.  14 


86 


Dec  14 


37 


287 


288 


.    r 

fl 

« 

•o 

- 

62 

657 

Solid 

4* 

63 

661+7 

shot, 

d 

lot  446. 

m 

125 

^5t 

3S 

<^ 

1^ 

p<« 

3 

62 

667 

Cored 

63 

661+7 

shot,  re- 

fO 

band- 
ed. 

125 

a 

o 

P4 

9 

ft     V 

\            \ 
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297 


10    00 


10    00 
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Stmdy  Hook  Proving  Ground,  November  14  to  December  14, 1893 — Continued. 
mkst  diiappeariiig  carriage.] 


t«r 
ooil. 


In. 


Wind. 

strenctik 

and  di- 

reotion. 


a 


e 


5>^ 


I 


J  « 


special  remarks  abont  each  fire,  each  aa 
effect  on  piece,  action  of  breech  mech- 
anism, consumption  of  powder,  sound 
of  projectUe  in  flight,  spattering  of 
fragments,  etc. 


Connterweiffht,  84,000  pounds.  Gnn 
loaded  when  pawl  was  engaged  in 
sixth  tooth.  Gnn  in  raisin ar  came 
within  20  inches  of  buffers.  Gnn  in 
recoiling  caught  in  first  tooth  on  right 
side«nly.  Before  this  flrine,  the  s&ts 
in  the  piston  heads  were  changed  so 
as  to  make  the  denth  of  slots  m  cen- 
ter 1.48  inches,  ana  at  outer  edges  1.50 
inches.  A  new  shot  lift  was  made,  so 
that  the  projectile  was  inclined  at  an 
angle  of  about  9^,  to  corresi>ond  with 
the  gun.  New  fhlcrum  eyes  were 
put  on  the  fh)nt  of  each  side  piece, 
slightly  lower  than  those  on  the  car- 
riage aind  nearer  to  the  pawls.  These 
enabled  one  man  in  each  side  to  trip 
the  pawls  with  ease,  to  enable  the  gun 
to  rbe  to  the  firing  position.  '  An  air 
hole  was  also  drilMd  in  the  firont  end 
of  each  hydraulic  cylinder,  to  prevent 
the  formation  of  an  air  cushion. 


Counterweight,  37,000  pounds.  Gun 
loaded  when  pawl  was  engaged  in  the 
ninth  notch.  Gun  came  clear  up  to 
battery.  Gun  in  recoiling  caught  in 
sixteenth  notch. 

Gun  in  raising  came  clear  up  to  bat- 
tery. Gun  m  recoiling  caught  in 
seventeenth  notch,  touching  the  buff- 
ers very  gently. 

Gun  in  raising  came  clear  up  to  buffers. 
After  the  gun  was  up.  and  before 
firinir,  200  pounds  added  to  counter- 
weight. Gun  ill  recoiling  caught  in 
seventeenth  notch. 

100  pounds  added  to  counterweight 
before  gun  was  raised.  Gun  in  rais- 
ing came  clear  up  to  battery.  Gun 
in  recoili.^g  caught  in  seventeenth 
notch.  Fired  into  sand  butt,  about 
75  feet  in  firont  of  gun.  Projectile 
came  out  to  .the  left,  and  struck  the 
water  about  500  yards  from  shore. 


General  remarks. 


This  was  done  as  follows*.  A  block  and 
tackle  was  attached  to  the  arms,  con- 
sisting of  two  3-sheave  blocks,  and 
a  luff  tackle  was  used,  consisting  of 
two  2-sheave  blocks.  At  first,  10  men 
were  osed,  and  then  2  men  were  added 
to  this'  number.  The  distance  be- 
tween the  blocks  of  the  luff  tackle 
when  all  the  rope  was  pUved  out  re- 
guired  three  purchases  to  be  made  be- 
loreHhe  sun  was  down. 

The  time  elapsed  was  from  the  instant 
that  the  men  commenced  to  takeoff 
the  counterweight  until  it  was  all  put 
btek  again.  The  counterweight  was 
37,000  pounds,  and  the  men  had  to  re- 
main and  put  back  4,000  pounds  of 
this. 

Firing  conducted  by  Lieut.  C.  B. 
Wheeler,  Ordnance  Department,  in 
the  presence  of  the  Ordnance  Board. 
Present:  Capt  F.  Heath,  Ordnance 
Department;  Capt.  W.  Cosier,  Ord< 
nance  Department. 


Gun  mounted  on  Buflington-CrDsier  dis- 
appearing oarriage. 

Obturating  friction  primers. 

Fired  to  sea. 

When  the  gun  is  in  the  loading  posi- 
tion, the  pawl  engaging  in  the  seven- 
teenth notch,  the  loMing  angle  ia 
903'. 

Firing  conducted  by  Lieut.  C.  B. 
^  Wheeler,  Ordnance  Department,  in 
the  presence  of  the  Ordnance  Board. 
Present:  Capt.  F.  Heath,  Ordnance 
Department;  Capt.  W.  Crcwler,  Ord- 
nance Departmmt. 


r«  the  Chief  of  Ordnance.] 


Gun  in  raising  came  within  6  inches  of 
battery.  Gun  in  recoiling  caught  in 
fourteenth  tooth. 


Gnn  in  raising  came  clear  up  to  batterv. 
Gnn  in  recoiling  caught  in  sixteenih 
notch. 


Gun  mounted  on  Bnfllngton-Crosier  dia- 
api)earing  carriage. 

Obturating  friction  primers. 

Fired  to  sea. 

Counterweight,  37,000  pounds. 

The  cylinders  of  the  carriage  had  been 
filled  with  neutral  oil  when  the  gun 
was  in  the  loading  position.  This 
idlowed  too  much  oil  to  be  put  in,  and 
this  had  to  be  forced  out  of  the  reses- 
voir  when  the  gun  was  allowed  to 
come  up  to  the  firing  position.  The 
cold  weather  had  made  the  oil  some- 
what thick,  and  these  two  facts  prob- 
ably account  for  the  fact  that  the 
gun  did  not  rise  quite  to  the  firing 
position. 

Firing  conducted  by  Lieut.  C.  B. 
Wheeler,  Ordnance  Department,  in 
the  presence  of  the  Ordnance  Board. 
Present:  Maj.  C.  Comly,  Ordnance 
Department;  Capt.  F.  £[eath.  Ord- 
nance Department;  Capt.  W.  Cro- 
zior,  Ordnance  Department. 


304 


APPENDIX  28. 


Bmsi^  of  firing  with  S-inch  B.  L.  rifle  (tteel),  No,  1  type,  Waiervliet  Anm 

m 

[Oluect  of  iirlag.  teet  of  Baflbgto 


Date. 

"Si 

Ko. 

of 

flxe. 

Powder.                    Projectile. 

Travel 
ofahot 
in  bore. 

Itleva- 
tien. 

Preaaue 

peraqaaie 

inch  of 

Beooi 

Kind. 

Weight. 

No.  of 

Weight 

Dec  U 

88 
80 
40 
41 
42 
48 
44 
45 

46 
47 

»0 
210 
291 
292 
298 
294 
295 
296 

287 
298 

• 

ns 

■flk 

9 
t 

• 
• 

> 
t 

1 

Potmdt. 

OS 
08 

667 

461+7 

666 

661+7 

667 
661+7 

257 
661+7 

667 
661+7 

667 
661+7 

•667 
«l+7 

667 
681+7 

662 

666+7 

658 
662+7 

i 

i 

•si 

Potrnda. 
801 

800 

808 
800 
800 
802 
801 
800 

294 

290 

Not 

taken. 

Not 
taken. 

Not 
taken. 

Not 
taken. 

Not 
taken. 

Not 
taken. 

Not 
taken. 

Not 
taken. 

Not 
taken. 

Not 
taken. 

o 
10 

11 

U 

11 

11 

11 

11 

11 

u 
11 

00 
00 
00 
00 
00 

• 

00 
00 
00 

00 

00 

PoimiM, 
Not  taken. 

Not  taken. 

Nottakm. 

Not  taken. 

Not  taken. 

N^t  taken. 

Not  taken. 

Not  taken. 

Not  taken. 
Not  taken. 

Ft.  I 

125 

Deo.  14 

02 
68 

126 

Dao.  U 

•2 

63 

125 

Deo.  14 

62 
68 

•  •  •  ^ 

126 

Deo.  14 

62 
68 

•  •*•« 

125. 

Deo.  14 

62 
68 

125 

Deo.  14 

62 
68 

126 

Deo.  14 

62 
68 

125 

Deo.  14 

62 
63 

125 

Deo.  14 

62 
63 

•  ••••• 

125 
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Satidif  Hook  Proving  Ground,  Novemhor  14  to  DocemberU,  189S — ContinaecL 
ixiar  disappMring  earriage  for  rapidity.] 


tier 
mil. 


lln. 


:WiBd. 
•trength 
and  di- 
rection. 


I 


■a 

X 

I 

I 


Special  remarks  aboat  each  fire,  sach  as 
oEfect  on  piece,  action  of  breech  mech- 
anism, consnmption  of  powder,  sonnd 
of  projectile  in  flighty  scattering  of 
fragments,  etc. 


General  remarks. 


Qnn  mounted  on  Boffington-Croaier  dis 
appearing  carriage. 

nie  carriage  has  a  byiMss  and  a 
check  valve  to  hold  the  gun  in  place 
after  recoiling.  However,  the  bv- 
pass  valve  was  kept  open  throngh- 
oat  the  test  of  iho  carriage,  penmt- 
ting  the  return  of  the  gun  towszd  the 
firing  position,  provided  the  recoil  was 
not  snfliciently  far  to  enable  the 
pawls  in  front  to  engage  In  the  rack. 

The  recoil  was  measured  on  top  rail  of 
the  right  side  piece  by  means  of  an 
indicMor  attached  to  the  rear  ol  the 
right  hydraulic  cylinder. 

The  channel  on  lower  roller  path,  Just 
under  the  flanges  of  the  rollers,  aUows 
water  to  gather  there  and  freese,  in- 
terfering with  the  movement  of  tiie 
rollers. 

Obturating  friction  primers. 

Fired  to  sea. 

Counterweight,  37,000  pounds. 

The  gun  in  recoiling  caught  in  the 
seventeenth  notch. 

The  total  time  of  firing  these  10  rounds 
was  12  minutes  21  seconds,  as  fol- 
lows: 

JML«  o* 

Fromtheoommand  "load"  to  first 
shot 

Between  first  and  second  shots. 

Between  second  and  third  shots. 

Between  third  and  fourth  shots. 

Between  fourth  and  fifth  shots. 

Between  fifth  and  sixth  shots . . 

Between  sixth  and  seventh  shota 

Between    seventh^and    eighth 
shots 1 

Between  eighth  and  ninth  shots  1 

Between  ninth  and  tenth  shots.  1 

The  command  ''load  "  was  given  when 
the  gun  was  in  loading  jMsition  with 
the  breechblock  dosed.     The  detach- 

*  mmt  at  the  gun  consisted  of  1  ser- 
gesnt  and  0  privates. 

Firings  conducted  by  Lieut.  C.  B. 
'Wheeler,  Ordnuice  Department,  in 
thepresenoe  of  the  Ordnance  Board. 
Present:  Mi^.  C.  ComJy,  Ordnance 
Department;  Cant  F.  fieath.  Ord- 
nance Department;  Capt  W.  Croaier, 
Ordnance  Department. 


13 
0^ 
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>ST  OF  BUFFINGTON'CROZIEB  lO-INCH  DISAPPEARING  CARRIAGE. 

The  Obdnancb  Boabd,  U.  8.  A., 

New  York  Absenax., 
GovEBNOBS  Island,  New  Yobk  Habbob, 

New  York  City^  September  5, 1894. 

IB:  The  following  report  of  the  test  of  the  lO-inch  Bofflngton-Cro- 
disappearing  carriage  is  respectfolly  sabmitted: 
he  carriage  is  in  all  its  essential  features  similar  to  the  8-iuch  Bnf- 
:tonCrozier  carriage  described  in  report  from  this  office  dated 
lember  29, 1893.  It  differs  from  the  latter  only  in  the  following  par- 
lais :  Its  parts  ai*e  made  stronger  and  heavier  in  proportion  to  the 
eased  caliber  of  the  gun  for  which  it  is  intended.  For  the  better 
Ixol  of  the  movements  of  the  gun,  especially  into  battery,  the  chas- 
nils  are  inclined  3  degrees  instead  of  being  horizontal  as  in  the 
ch  carriage.  A  special  arrangement  is  provided  for  moving  the 
from  firing  to  loading  position  by  hand.  It  consists  of  two  drums 
inted  on  a  through  shaft,  at  each  end  of  which  is  a  pinion  engaging 
'  gear  wheel  worked  by  a  crank.  By  means  of  this  arrangement,  in 
Qection  with  blocks  and  tackle  attached  to  the  arms  of  the  carriage, 
gmi  can  be  hauled  from  battery,  two  men  working  at  each  crank 
die. 
be  following  programme  was  adopted  for  the  test: 

)  As  many  rounds  as  may  be  necessary  to  be  fired  with  varying  charges  and  at 

time  daring  the  test  for  making  adjastments,  etc.,  the  amount  of  counterweight 

Ntch  charge  used  beinlg  noted. 

)  The  time  for  traversing,  with  gun  up,  through  as  many  degrees  as  are  per- 

^  by  the  proof  platform,  and  the  number  of  men  necessary,  to  be  noted. 

')  The  time  for  passing  from  elevation  — 5  degrees  to  4-1&  degrees  and  the  reverse, 

1^  the  gun  up,  and  the  number  of  men  necessary,  to  be  noted. 

)  The  time  for  bringing  fVom  the  tiring  to  the  loading  position  by  hand  and  the 

iber  of  men  necessary,  to  be  noted. 

;)  The  time  for  traversing,  etc.,  as  in  No.  2,  with  the  gun  down,  to  be  noted. 

|)  The  time  for  elevating,  etc.,  as  in  No.  3.  with  the  gun  down,  to  be  noted. 

)  The  time  for  loading  and  the'numl>er  of  men  necessary^  to  be  noted. 

')  The  time  for  raising  from  the  loading  to  the  firing  position  and  the  number  of 

>  necessary,  to  be  noted. 

')  Five  rounds  to  be  fired  with  charges  to  be  determined  by  the  board,  during 

ch  the  following  points  will  be  noted: 

0  The  tooth  of  the  retaining  ratchet  caught  by  the  pawl  for  each  charge. 

)  The  deficiency  of  counter  recoil  of  the  top  carriage,  if  any,  for  each  charge. 

)  The  distance  of  the  trunnions  from  the  loading  position  for  each  charge. 

^)  The  time  reauired,if  any,  for  bringing  from  the  recoil  to  the  loading  position, 

the  number  of  men  necessary  for  each  charge. 

0)  One  round  with  full  charge  to  be  tired  at  each  of  the  eleyations  —  5  degrees, 

flTecs,  -f  S  degrees,  +10  degrees,  and  +15  degrees. 

i)  Ten  roan&  with  full  charges  to  be  fired  as  rapidly  as  possible  and  the  time 

Id. 

2)  A  target  of  ten  shots  to  be  made  at  the  range,  3,000  yards,  pointing  by  means 

uurkt  on  the  carriage. 
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The  carriage  was  asBembled  and  the  lO-inch  Grozier  wire- wound  gun 
was  mounted  upon  it  iu  order  that  the  rounds  used  in  the  test  of  tiie 
carriage  mi^ht  also  be  utilized  in  connection  with  the  test  of  Hub 
system  of  wire  construction. 

The  first  30  rounds  were  fired  with  varying  charges  for  the  purpose 
of  making  adjustments,  and  for  testing  certain  samples  of  i)owder  for 
the  purpose  of  obtaining  data  for  working  up  a  powder  suitable  &r 
the  experimental  gun  used  in  this  test.  During  these  rounds  tlie 
following  adjustments  were  made:  The  pistons  were  removed  three 
times  and  the  depth  of  the  slots  increased  0.01  inch,  0.01  inch,  aod 
0.015  inch,  respectively,  or  0.035  inch  in  all,  the  object  bdng  to 
increase  the  areas  of  the  orifices  for  the  flow  of  the  liquid  so  as  to 
insure  a  free  And  certain  recoil  of  the  gun  to  the  proper  loading  posi- 
tion, with  the  counterweight  reduced  to  the  minimum  weight  consistent 
with  a  free  and  quick  return  of  the  gun  into  battery.  For  the  same 
purpose  the  throttling  bars  were  once  removed,  smoothed  off,  and 
reduced  to  uniform  thickness.  The  form  and  dimensions  of  the  shot 
crane  were  changed  to  facilitate  loading — ^rope  was  substituted  for  ths 
chain  tackle,  it  having  been  found  to  work  better  with  the  8  inch 
carriage.  Serew  eyebolts  with  square  eyes  were  placed  on  the  front 
of  each  chassis  rail  for  use  as  fulcrums  in  tripping  the  pawls,  thereby 
affording  better  leverage  in  this  operation.  New  and  improved  trip- 
ping bars  were  provid^.  A  shot  tray  was  made  to  replace  the  tongs. 
It  is  so  arranged  that  when  suspended  from  the  shot  crane  tiie  traj 
is  inclined  at  the  loading  angle  most  suitable. 

Witii  the  throttling  bars  and  slots  as  finally  adjusted,  the  weight 
for  the  counterweight  was  found  to  be  66,787  pounds.  During  these 
30  rounds  the  gun  was  fired  at  each  of  the  angles  —5  degrees,  0  degrees, 
+5  degrees,  +10  degrees,  and  +15  degrees  as  required  by  the  pro- 
gramme, also  with  r^uced  charges  of  200  pounds,  180  pounds,  IW 
pounds,  and  150  pounds,  the  last  being  the  minimum  charge  which 
could  be  used  with  the  certainty  that  the  gun  would  be  caught  in  recoil 
and  held  by  the  pawls  engaging  in  the  ratchet. 

The  rounds  from  31  to  52  were  fired  for  the  purpose  of  testing  the 
aocuraey  of  the  carriage  at  3,000  yards.  On  the  14th  of  August,  after 
6  rounds  firings  were  discontinued  on  account  of  the  lateness  of  the 
hour,  there  being  no  prospect  of  completing  the  target  on  that  day* 
On  the  15th  of  August  4  rounds  were  fired,  when  a  high  and  wii^i^ 
wind  springing  up  it  was  necessary  to  discontinue  the  firing;  the  target 
was  finally  completed  on  the  17th  of  August,  as  noted  in  the  record. 
This  target  was  taken  without  the  use  of  sights  of  any  description,  tb6 
pointing  for  direction  being  effected  by  means  of  pointer  atta((^hed  to 
the  rear  transom  of  the  chassis  and  a  mark  on  a  brass  strip  attached 
to  the  rear  traverse  circle.  For  elevation  the  spur  wheel  of  the  eleva 
ting  gear  was  graduated  into  degrees  and  minutes  over  that  portion 
which  would  be  used  in  these  firings^  the  French  quadrant  being  used 
iu  the  operation  to  determine  the  angles.  A  pointer  for  this  scide  waf 
attached  to  the  left  chassis  rail.  The  resulting  target,  with  resx)ecttx 
horizontal  deviation,  was  excellent;  the  vertical  deviation,  however 
was  greater  than  the  standard  for  a  10-inch  gun.  It  should  be  remem 
bered,  however,  that  this  is  the  first  attempt  to  take  a  tsurget  under  tb* 
conditions  of  pointing  as  above  described,  and  there  is  no  doubt  tha 
with  the  experience  gained  in  these  firings  slight  causes  of  deviation 
could  be  eliminated,  and  a  second  target  could  be  made  much  betta 
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than  that  contained  in  the  record.  For  comparison,  a  target  shonld  also 
be  made  using  the  best  appliances  which  haye  heretofore  been  nsed  in 
connection  with.accnracy  iirings  with  10-inch  rifles. 

Bounds  53  to  66  were  fired  in  connection  with  the  test  for  rapidity, 

the  first  four  being  nsed  to  insure  the  perfect  working  of  the  system. 

The  total  time  required  was  22  minutes  19^V  seconds,  from  which  must 

be  deducted  7  minutes  38  seconds,  due  to  .imperfect  woi^ng  of  the 

breechblock  of  the  gun   as  noted  in  the  record,  leaving  the  time 

aotuaUy  required  for  the  10  rounds,  14  minutes  41-^  seconds.    The 

board  has  no  knowledge  of  a  record  for  rapidity  equal  to  this.    The 

standard  heretofore  for  a  10-inch  gun  mounted  on  a  ^disappearing 

carriage  has  been  10  rounds  per  hour.    This  standard  must  now  be 

increased  to  40  rounds  for  the  same  time. 

Daring  the  course  of  the  test  the  following  observations  were  made 
as  required  by  the  progranmie: 


n 


(2)  Time  for  trayersing,  wfth  gun  up,  throngh  48  degrees  56  minntee  (all 

the  proof  platform  admits)^  2  men  at  each  handle,  4  men  in  all 1  59^ 

(3)  Time  xor  paming  from  elevation,  — 4  degreea  20  secondii  to  -f-lS-degTees, 

gnn  up,  2  men  at  each  wheel,  4  men  in  all 0  31 

From +15  degrees  to — 4  degrees  20  miifutes 0  34f 

(4)  Time  for  bringing  ffon  from  firing  to  loadingposition,  by  hand,  4  men  at 

each  handle  of  the  windlass  and  1  at  each  fall,  10  men  in  aU 11  33^ 

(i  portion  of  this  operation  was  performed  with  one  block  and  tackle.    See  record). 

(5)  Time  for  traversing,  as  in  No.  2,  gun  down 2  5f 

(6)  Time  for  elevating,  etc.,  as  In  No.  3,  gun  down — 

From  — 4  degrees  20  minntes  to  +16  degrees,  2  men,  1  at  each  wheel 0  30 

From  — 4  degrees  20  minntes  to  -4-16  degrees,  4  men,  2  at  each  wheel 0  20 

From  +16  degrees  to  —  4  degrees  20  minntes,  2  men,  1  at  each  wheel 0  54 

From  +16  defrrees  to  — 4  degrees  20  minutes,  4  men,  2  at-each  wheel 0  29 

(7)  Time  for  loading  (irom  rapimty  test),  using  12  men  (about) 0  67 

(S)  Time  for  raising  the  gnn  from  loading  to  firing  position,  2  men,  1  at  each 

pawl 0  Hi 

CONCLUSIONS. 

The  advantages  of  this  system  of  disappearing  carriage  are  frilly  set 

forth  in  the  report  of  the  Doard  on  the  8-inch  carriage  before  referred 

to.   These  advantages  are  confirmed  and  emphasized  by  the  trial  of  a 

p^age  adapted  for  a  gnn  of  much  greater  caliber  and  power,  and  it 

is  the  opinion  of  the  board  tbat  the  exhaustive  test  to  which  this  system 

bag  now  been  subjected  demonstrates  that  on  account  of  the  simplicity 

of  its  construction,  involving  no  valves,  pumps,  or  other  compficated 

aj^pliances,  and  the  fact  that  by  methods  easily  understood  by  the 

average  aitillery  soldier  the  operations  of  loading  and  maneuvering  are 

effected  with  remarkable  ease,  certainty,  and  rapidity,  it  is  worthy  of 

adoption  for  use  in  the  service  on  all  sites  except  those  where  an  aU- 

around  traverse  is  absolutely  necessary. 

Some  slight  improvements  might  with  advantage  be  applied  to  the 
carriage  by  making  the  piston  rods  pass  out  of  the  cylinders  to  the  rear 
as  well  as  to  the  front;  the  volume  of  metal  within  the  cylinders  would 
then  be  constant,  which  would  do  away  with  the  necessity  for  the  stor- 
age reservoir  with  its  connecting  pipes  and  valves.  The  chassis  rollers 
should  be  placed  nearer  together;  as  at  present  arranged  the  top  car- 
riage, when  passing  from  one  set  of  rollers  and  just  before  reaching  the 
next  set^  tends  to  tip  forward  very  slightly,  thus  throwing  its  weight 
on  the  piston  rods  and  springing  them  enough  to  cause  a  leak  around  the 
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under  portion  of  each  dnring  the  latter  part  of  themotion  of  the  carriage 
into  battery.  This  difficulty  was  toagreatextentovercome  in  the  present 
instance  by  turning  the  piston  rods  slightly  eccclitric  at  their  forward 
ends  where  they  pass  through  the  supporting  lugs,  thus  allowiDg  the 
rods  to  conform  somewhat  to  the  variable  motion  of  the  top  carriage. 
The  inclination  of  the  chassis  rails  should  be  about  2  degrees  instead 
of  3  degrees.  These  changes,  it  is  understood,  the  designer  oontem 
plates  making  in  future  constructions. 

Firing  records  arc  forwarded  herewith-.    It  is  thou^t  that  full  draw- 
ings of  this  carriage  are  now  on  file  in  your  office. 

Fbank  H.  Phipps, 
Major^  Ordnance  Department^  U.  8.  Army^  Pretidml 

Frank  Heath. 

Captainj  Ordnance  Department,  U,  a.  Armf, 

The  Ohief  op  Ordnance,  U:  S.  Abmy, 

Washingtanj  2>.  C, 

(id05) 
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Record  of  firing  with  lO-indk  Crosier  wiro  wound  B.  X.  $ioel  rifiey  WaUr* 

[Object  of  filing,  tMt  of  gan  mad  test  of  BnlBiictoB-at 


No. 

of 

fin. 

Powder. 

ProJeetUe. 

TreTelof 

■hot  in 

bore* 

Elerm- 
tion. 

PrMn 

Date. 

Kind. 

Weight. 

No.  of 
prime. 

Kind. 

Weight. 

Potmdf. 

• 

POMWdf 

• 

Inekti. 

o 

i 

• 

July  • 

1 

1 

i 

• 

1 

40 
40 

422 

410+7 

( 

677 

276.820 

10 

JD.IO^J 

80 

• 

^ 

H 

§ 

■ 

P. 

1 

1 

• 

•8 

1 

Jnlv  9 

2 

80 
80 

844 

837+7 

576 

276.070 

10 

W  HA  J         Vaaa***---** 

100 
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mil,  at  Sondf  Hook  PiN>9ing  Ground,  from  July  6  to  July  10,  2394, 
riaMBtAl  dteppearing  oanUge  for  10-ineh  B.  L.  rifle.] 


ooiL 


trot 

oagh 

lao- 

•wis. 


Coaster 
recoil. 


j  Clear  in 

Ikettery 


Speolal  remarks  about  each  fire,  saoh  as  effect 
oa  piece,  action  of  Iveeoh  mechanlBm,  con- 
amnption  of  powder,  sound  of  prqjeotlle  in 
flight,  scattering  of  iragmente,  etc. 


rot 

ngh 
en. 


I 


Clear  in 
1  battery. 


'Lead  was  added  to  the  eoanterweight  in  600- 
pound  lots,  and  the  pawls  tripped  after  the 
addition  of  each  lot  nntil  8,500  ponnds  lead 
had  been  added :  after  2,000  poonds  had  been 
added  a  hvdraiuic  jack  was  used  under  the 
breeofa ;  the  last  lot  of  lead,  800  pounds,  mak- 
ing 8,800  pounds  lead  and  60, 800 pounds  total 
counterweight,  still  failed  to  bring  the  gun 
Uk  battery.  The  lead  was  remoyedand 2,000 
pounds  of  oast  iron  (two  semidisks)  were 
added  and  2,300  pounda  of  the  lead  replaced, 
making  an  increment  of  600  pounds  over  the 
weight  last  tried.  This  waa  continued,  the 
weight  being  increased  by  500-pound  in- 
crements, till  8,000  pounds  cast  iron  and 
8,300  pounds  lead  had  oeen  added,  when  gun 
ran  in  battery.  The  total  counterweight 
was  then  74,800  pounds.  The  lead  was  then 
removed,  leaving  the  counterweight  71,000 
pounds.  The  gun  having  run  in  battery 
gave  an  opportunity  to  clean  and  oil  the  rear 
chassis  rollers  and  it  was  not  expected  that 
so  much  counterweight  would  be  necessary 
on  the  next  return  to  battery.  After  8,000 
pounds  lead  had  been  added  to  the  original 
counterweight  (making  total  counterweight 
60,000  pounds),  with  tiie  assistance  of  the 
hvdranlic  Jack  under  the  breech,  the  gun 
surted  but  only  moved  a  few  inches  and 
stopped  again.  This  happened  again,  once 
or  twice.  As  the  result  m  each  case  was  to 
decrease  the  length  of  the  lever  arm  of  the 
counterweight,  it  only  served  to  increase  the 
quantity  of  counterweight  finally  required. 
This  is  the  principal  recMon  why  it  was  aiter- 
wards  found  necessary  to  decrease  ttie  coun- 
terweight to  70,000  pounds.  Gun  traversed 
by  7  men  with oomparative ease;  afterwards 
by  6  men.  Becoiled  about  two-thirds  of 
the  path.  Prqjectile  ricochetted  once .  Gun 
ran  in  battery  against  the  bafiers  too  hard, 
owing  to  cylinders  being  only  partially  filled. 
Trayerae  wheels  raisea  from  traverse  circle 
by  the  blow.  Upon  attempting  to  dose  the 
breechblock  the  rotating  handle  eame  up 
hard  against  the  locking  pin,  which  had  not 
been  retracted  by  its  spring.  It  was  forced 
down  with  aome  difficulty.  The  burrs  pro- 
ducea  before  the  cause  of  the  difficulty  was 
discovered  were  removed ;  the  pin  taken  out, 
fireed  from  the  rosin  mixture  with  which  it 
had  been  covered,  and  well  oiled. 

18  gallons  of  oil  added  in  cylinders,  making 
44  in  all.  Gun  brought  back  to  loaning  poer 
tion,  by  means  of  steam  capstan,  in  10  min- 
utes. Elevation  taken  with  gun  in  loading 
position.  Gun  loaded  at  ll^  44^'  elevation; 
shot  rammed  easily;  33  lead  pigs  ad^ed  to 
counterweight;  4}  inches  oil  in  reservoir 
cylinder  wUh  gun  firom  battery.  Breech- 
block closed  with  difficulty  owins  to  the  ele- 
vation of  the  gun.  Gun  ran  in  battery  too 
hard;  checkeduy  by -pass  valve.  An  escape 
of  air  from  each  cylinder  when  fllline  plugs 
were  removed.  2o  gallons  of  oil  added  m 
cylinders  with  gun  in  battery. 

Reservoir  cylinder  full  to  within  1  inch  of  the 
top.    Total  oil  in  system,  60  gallons.     Gun 

gullsd  down  by  steam  capstan  to  first  notch 
I  7  minutes,  and  again  allowed  to  run  in, 
in  order  to  adjust  valve  and  regulate  the 
Telocity  of  the  return  in  battery ;  the  charse 
beinic  light  it  was  not  expected  that  the 
pawls  would  engage,  hence  desirable  to  avoid 
too  much  velocity  In  the  counter  recoil.  Gun 
traversed  slightly  with  4  men;  recoil  eatl- 
auitad  at  two-thirda  of  the  path. 


General  remarks. 


Gun  momited  on  Bnfflngton* 
Crosier  10-inch  disappear- 
ing carriage. 

Counterweight,  68,000  pounds 
at  start. 

Obturatmg  friction  primers. 

31  gallons  of  oil  in  oylindera 
for  this  round  only. 

All  bearings  of  carnage  weU 
oiled  before  gun  was  allow- 
ed to  run  in  Battery. 

The  right  pawl  takes  none  of 
the  counterweight  and  it 
was  necessary  to  use  aplank 
as  a  battering  ram  to  assist 
the  lever  in  disengaging 
the  left  pawl. 

Fired  to  sea. 

Uncompressed  copper  cylin- 
ders and  tablea  of  1880. 


Copper  cylinders  of  14,000 
pounds  initial  compression 
in    Gauge    D,   and    18,000 

?)nnds,  coppers,  Gauge  Q. 
ableal802. 
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Record  of  firing  with  lO-itich  Crozior  wire  wound  B,  L,  eieel  rifie^  Wa 

[Object  of  firing,  test  of  gun  and  tttst  of  Bnffington 


No. 
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Travel  of 
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mdl,  at  Sandg  Rook  Proving  Oroundffrom  July  6  to  July  10,  ISSi^-Contiaued. 
izimental  diMppearing  carriage  for  lO-inch  B.  L.  rifle.] 


aooil. 


Coimter 
reeoil. 


Hot 

lOQgh 

oen- 
■wta. 


'Oil  f  Hi 
Boteh. 


lotch. 


Clear  in 
bftttery. 


{ 


Ptftb 
lotoh. 


Hxtb 

Mtch. 


I 


\ 


{ 


Special  remarks  about  eacb  fire,  sacb  ae  effect 
on  piece,  action  of  breecb  mecbaniBm,  con- 
sumption of  powder,  sound  of  prqjectile  in 
flight,  scattering 


of  firagments,  etc. 


'4,000  pounds  cast  iron  removed  from  counter- 
weight and  600  pounds  lead  added  in  secqr 
ing  proper  a^ustment.  Total  counterweight 
now.  70,900  pounds.  Gun  pulled  down  to 
nineteenth  notch  by  means  of  capstan.  Gun 
loaded  at  eleyation  IV^  50'.  Shot  rammed  by 
7  men.  Thread  on  translating  roller  slightly 
burred,  in  seyeral  places  cutting  into  t&eaa 
on  console;  bum  dressed  off  and  roller 
worlced  easily.  6  Inches  of  oil  in  reservoir 
cylinder.  Leak  at  left  joint  of  equalising 
pipe.  Plugs  removed  from  filling  holes ;  right 
cylinder  full  of  oil ;  one-half  gallon  added  in 
left  Carriage  oiled  thoroughly.  Gun 
drawn  f^om  battery  by  capstan  in  94  minutes. 

Breechblock  worked  verr  easily.  Copper  cyl- 
inders of  28,000  ponnos  initial  compression 
and  tables  of  1890. 

Hauling-down  tackle  disconnected  ftom  oar- 
riAge.  Eleyation  atloading,  11^58'.  Powder 
chiunber  not  sponged.  Shot  rammed  haxd  (7 
men).  Time  in  elevating  firom  loading  to  flr- 
inff  position,  14  seconds.  Gun  did  not  run 
alTthe  way  in  batterv ;  bars  used  in  ratchets 
to  force  it  in  remaining  inch.  Traversed  by 
5  men. 

Chamber  sponged.  Attempt  made  to  load  gun 
at  elevation  of  10°  32' ;  pawls  in  fourth  pair 
of  teeth  proved  unsuccessful,  projectile 
falling  to  platform.  The  inability  to  load  at 
this  angle  is  due  to  the  fact  that  the  prq}ec- 
tile  haato  be  raised  so  nearly  against  tne  arm 
of  the  loading  crane  that  the  tackle  no  longer 
admits  the  requisite  swing  for  entering  flie 
projectile  in  the  chamber.  Gun  pulled  down 
from  fourth  to  nineteenth  notch  by  capstan 
and  loaded  at  12^  elevation.  Right  stuffing 
box  tightened  one  turn  and  left  stuffing  box 
one-half  turn.  Time  r^uired  to  run  in  bat- 
tery, 38  seconds ;  failed  by  4  inches  to  run  in 
battery,  bars  need  as  before ;  1^  gallons  oil, 
less  1  pint,  added  in  cylinders. 

Gun  pulled  down  by  capstan  to  nineteenth 
notch.  Left  .equalising  pipe  Joint  tightened. 
Chamber  sponged.  Gun  loaded  at  11°  62'. 
Gun  ran  to  within  4  inches  of  "  in  battery  " 
in  15  seconds.  Bars  used  to  move  gun  bal- 
ance of  way  in  battery. 

Gun  brought  down  f1:t>m  fifth  to  nineteenth 
notch  by  means  of  capstan.  Chambersponged. 
Gun  loaded  at  11°  53'.  Gun  ran  within  3 
Inches  of  "  in  battery  *'  In  12  seconds ;  forced 
in  balance  of  way  by  bars.  Oil  leaked  out  of 
stuffing  boxes  in  a  stream  as  gun  ran  in  bat- 
tery. One-  half  turn  taken  on  right  and  one- 
third  turn  on  left  stuffing  box.  Shot  rico- 
chetted  to  the  right.  Gun  allowed  to  run  in 
batterr  to  place  screens  for  velocity  firing. 
Oil  withdrawn  flrom  cylinders  to  permit  alter- 
i^ion  in  slots  in  piston-heads.  06  gallons 
saved. 


General  remarks 


Copper  cylinders  of  82,000 
pounds  Initial  compression 
and  tables  of  1892  in  Gauge 
O,  and  40,000  pounds,  copper, 
and  tables  of  1893  in  Gauge 

Q. 
For  rounds  5  to  8,  inclnslve. 

copper  cylinders  of  40,000 

pounds  mitial  compression 

and  tables  of  1893. 
Copper  cylinders   of    32,000 

pounds  initial  ooni^ression 

and  tables  of  1892. 
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Reeord  of  firing  trifft  lO^inch  Crazier  wire  wound  B.  L,  Bietl  riJUf  Watm 
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m^  ai  Samdf  Hook  Proving  Groumd,  from  July  14  to  Augu$t  7, 1894. 
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Speoial  remarks  about  each  Are, 
snob  as  ^ect  on  pieoe,  action  of 
breech  mechantom,  conenmption 
ef  powder,  sonnd  of  jprcdectile  in 
fUgbt,  seattering  of^fngments, 
etc. 


Sinoe  last  firing  the  piston  rods  have 
been  remoTed  and  the  slots  each 
deepened  0.01  inch.  They  were 
also  tamed  slightly  eccentric 
(0.08  inch)  at  their  forward  ends, 
where  thev  pass  throngh  the  sup- 
porting lugs.  The  leaks  around 
the  stulfing  boxes  occurred  on  the 
under  portions  of  the  rods  only, 
and  only  when  the  gun  was  near- 
ly in  batte^.  This  was  caused  ^ 
by  the  top  carriage  tipping  for- 
ward verv  slighuy  Just  before 
reaching  the  next  pair  of  chassis 
rollers,  tnus  throwing  the  weight 
on  the  piston  rods  and  springing 
them  enough  to  cause  a  Teak 
around  the  under  portion  of  each 
during  the  last  18  inches  of  the 
path  while  runninff  in  battery. 
75  gallons  oil  in  cylinders ;  cylin- 
ders filled  with  gun  from  baitery 
until  there  were  6^  inches  ou 
in  reservoir  cylinder;  1|  inches 
space  in  cylinder  above  surface 
or  oil.  lioaded  with  pawls  in 
10-inch  notch.  Elevating  band 
moved  forward  8H  inches  in 
order  to  decrease  loading  angle. 
Gun  ran  in  battery  in  13  seconds. 
About  8  gallons  ran  out  when  gun 
ran  in  battery;  too  much  ouin 
cvlinders;  70  gallons  is  Just  about 
right.  Rear  end  of  spiodle  mark- 
ed; spindle  did  not  rotate. 

Gun  pulled  down  by  capsUm  flrom 
4th  to  19th  notch.  Chamber 
sponged.  Shot  rammed  easily  by 
7  men.  Breechblock  could  not  to 
closed  owing  to  too  imat  length 
of  cartridge.  Outrage  shorten- 
ed, powder  charge  remainiug  the 
same.  Breech  now  closed  easilv ; 
gun  ran  in  battery  Jn  10  seconos. 
Oil  leiUced  fh>m  stufling  boxes 
around  under  portion  of  piston 
rods  during  last  18  inches  as  the 
gun  ran  in  oattery. 

Gun  drawn  from  battery  fit)m.  9th 
to  19th  pair  of  ratchet  teeth  by 
means  of  capstan.  Chamber 
sponged  thoroughly.  Oil  leaked 
from  cylinders  at  under  side  of 
rods  as  in  preceding  round.* 
Spindle  tnmea  to  left  about  6° 
upon  firing.  Gun  forced  in  bat- 
tery last  one-half  inch.  Shot 
came  out  of  butt  and  fell  on  top. 

Gunpulled  down  by  capstan  to  19th 
pair  of  ratchet  teeth.  Sight  up- 
per bolt  holding  plate  to  gun 
levers  was  found  broken;  ateut 
seven-eighths  of  it  looks  like  an 
old  break.  Pad  was  found  spread- 
ing cl  ear  over  split  ring.  Breech  - 
block  could  not  be  closed.  Pad 
was  soft  so  that  it  could  easily  be 
indented  with  the  fingers,  the 
spread-over  portion  was  pressed 
back  with  a  stick  and  breech 
closed.  Gun  ran  in  batt«ry  in  10 
seconds.  Just  a  small  leak  at  bot- 
tom of  piston  rod  when  reached  1 
foot  of  '*  in  battery."  Projectile 
came  out  of  butt,  fell  to  right 
and  toward  gun.  elevating  arms 
ribntod  ooaaiderably. 


General  lemarka. 


Fired  into  aand  bntt  No.  1. 

Copper  cylinders  of  40,000 
pounds  initial  compres- 
sion and  tables  of  1893 
used  in  rounds  8  and 
10,  and  copper  cylinders 
of  82«000  ponnoa  initial 
compression  and  tables 
of  1800  used  in  rounds 
9  and  11. 
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Becord  of  firing  toitk  JO^inch  CroHer  wire  yoownd  B.  L,  ateel  fifie,  Waiemliet  Anmd^ 
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;t  buffington-cbozier  io-inch  disappearing  carruge.    319 

andy  Hook  Proving  Ground,  from  July  14  to  August  7y  1894 — Continued. 
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Special  remarks  about  each  fire 
such  as  effect  on  piece,  action 
of  breech  mechanism,  con- 
sumption of  powder,  sound  of 
projectile  in  night,  scattering 
of  fragments,  etc. 


Gun  palled  down  from  eighth 
to  nineteenth  notch  by  cap- 
stan. Revetment  repaired 
before  firing  this  round.  Ele- 
vation of  carriage  changes 
slightly  on  firing.  Gun  ran 
to  within  1  inch  of  "  in  bat- 
tery "  in  11  seconds.  Small 
leak  under  pinton  rod  as  gun 
ran  last  foot  of  in  battery." 
Projectilo  came  out  of  butt 
toward  gun,  striking  about 
100  yards  to  right  of  same. 
Spindle  did  not  rotate.  Ele- 
vating arms  did  not  vibrate. 
The  pad  is  apparently  in  as 
good  condition  as  ever  it  was. 

Gun  pulled  down  to  nineteenth 
not«h  by  capstan.  Sand 
butt  filled  in.  Gnn  ran  clear 
in  battery  in  0  seconds. 
Chassis  changed  direction 
very  slightly  a«  gun  ran  in 
batte^.  Elevating  arms  vi- 
brated considerably.  Spin- 
dle did  not  rotate.  Shot 
came  out  of  butt  and  fell  on 
top.  After  this  round  gun 
pulled  back  to  nineteenth 
notch  by  capstan  and  oil 
taken  out  of  cylinders  to 
deepen  slots  in  pi»ton  heads. 
The  heads  of  the  blank  plugs 
are  larger  than  those  of  the 
prensure  gauges,  so  that  the 
same  wrench  does  not  fit 
both.  Aft«r  this  round  gun 
entirely  cleaned,  inspected, 
and  found  in  a  perfect  condi- 
tion. 

70  gallons  oil  in  cylinders.  Left 
upper  bolt  holding  plate  to 
gun  lever  found  broken  l)efore 
this  firing.  900  poiindH  lead 
removed  ft'om  the  counter- 
weight, leaving  the  total 
counterweight    now     70,000 

Eounds.  Gun  drawn  from 
attery  trma  nioth  to  six- 
teenth' pair  of  ratchet  teeth 
by  means  of  steam  capstan. 
Projectile  rammed  ana  gun 
allowed  to  run ' '  in  battery^'  in 
order  to  set  by-pass  valve. 
Gun  ran  in  battery  j  ust  right . 
By-pass  valve  was  on  arrow- 
head. Gun  drawn  from  bat- 
tery till  pawls  engaged  in 
nineteenth  pair  or  ratchet 
teeth,  by  means  of  steam  cap- 
stan, and  the  charge  inserted. 
After  discharge  the  breech 
block  rotated  easily  and 
opened  without  difiicuity. 


General  remarks. 


/Copper  cylinders  of  40,000 
pounds  initial  compression 
and  tables  of  1893  used  in 
rounds  12  and  13. 

Yelocitios  taken  by  Lieut.  F. 
P.  Peck,  Ordnance  Depart- 
ment, U.  S.  Army. 

Copper  cylinders  of  40,^000 
pounds  initiid  compression 
and  tables  of  1883  used  in 
round  14. 

Fired  to  sea. 

Since  last  firing  the  following 
changes  have  been  made : 

The  slots  in  the  piston  heads 
have  each  been  deepened 
0.01  inch.  The  arm  of  the 
shot  crane  has  been  sh  ort- 
ened  slightly  and  the  curva* 
tnre  decreased  in  order  t6 
cause  the  prqjectile  to 
swing  closer  to  the  -breech 
and  permit  it  to  be  inserted 
when  higher  (see  remark 
round  5j.  A  washer  has 
been  placed  In  the  bottom 
of  the  socket  for  the  shot 
crane,  and  this  bearing  haa 
been  still  further  improved 
by  easing  the  pivot  and 
drilUng  an  oil  hole.  Guards 
have  been  placed  over  each 
of  the  two  puller's  on  the 
arm  of  the  shot  crane  to 
prevent  the  rope  from  leav- 
ing the  pulleys  in  swinging 
the  projectile  to  the  breech 
of  tne  gun.  The  drum  of 
the  shot  crane  has  been 
covered  with  sheet  brass, 
covering  the  helical  groove 
in  its  surface  and  thereby 
Increasing  its  capacity 
beyond  therequirementa  of 
service  conditions,  a  step 
rendered  necessary  by  the 
increased  lift  demanded*  at 
theproving ground.  Kope, 
having  been  found  more  nat- 
isfaotory  tackle  for  this 
gear,  was  substituted  for 
chain.  Screw  eye-bolts, 
square  eyes,  have  been 
placed,  one  on  the  front  of 
each  chassis  rail  for  use  as 
fulcruras  in  tripping  the 
pawls.  They  are  so  located 
as  to  considerably  increase 
the  leverage  on  the  pawls, 
as  well  as  on  the  bars  used 
to  trip  them.  Sheet-iron 
rings  nave  been  placed,  one 
on  each  piston  rod  in  rear 
of  the  baletta  buffers   to 

{)revent  the  lacter  from  fol- 
owing  the  stuffing  boxes 
back  when  the  gun  recoils. 
New  bars  have  been  made 
for  tripping  the  pawls.  A 
shot  tray  to  take  the  place 
oftongsnas  been  made.  It 
is  attached  to  its  handle  at 
such  an  angle  that  when 
suspended  from  the  shot 
crane  the  tray  is  indlned 
at  the  loading  angle. 
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Bwtrd  offiHmg  with  IGAmeh  Orozier  wim wmnd  B.  L,  Bieei r(^  WtOmwiM  AnmAt 


o 

i 

Powder. 

PniJaotUe. 

■       « 

P 

TraTel 

ofsbotln 

bore. 

tiOtt. 

iBitn. 
nentd 
TilMltr, 
275  fti 
tmn 
mmils. 

Date. 

Kind. 

1 
Weight. 

Nvmberof 

Kind. 

Weight 

Lbt.(h. 

LbM,Ot. 

*vW^BW  V 

o     t 

AiC. 

July  21 

16 

' 

120     0 
120     0 

1.275 
l,2W+7 

1% 

677    8 

0    0 

flCflN 

1 

340     0 

1 

_   . — 

a-  . 

J 

July  23 

•  •  •  • 

16 

110     0 

1,268 

V 

676    8 

15    0 

275.871 

Jnly  27 

110     0 

1,262+7 

238      0 

• 

• 

• 

1 

1 

.s. 

^^ 

^ 

* 

§ 

o 

• 

§ 

■ 

•d 
9 

• 

•S 

£ 

1^ 

■•• 

o 

w" 

.      ^       . 

o 

•s 

« 

a 

• 

—^ 

»* 

p« 

a 

^ 

S 

.a 

July  27 

17 

• 

•• 

-» 

1 

110    13i 
0      2l 

117    13| 
0      2{ 

1.264 
Musket  powder. 

1.248 
Mnaket  powder. 

576    8 

Kot 
taken. 

2    0 

as     0 

1 

July  31 

18 

110    iu 
0      2 

1,267 
Musket  powder. 

i;2e7 

■ 

577    0 

276.470 

16    0    

no  li 

0      2 

Mosket  powder. 

1 

240      0 

1 
1 

1 

Joly  31 

10 

UO    13* 
0      2{ 

1,207 
Musket  powder. 
1.260 

677    0 

276.470 

2    0 

110    13} 

S 

0      2{ 

Mnsket  powder. 

• 

240      0 

Auc.  2 

1 

^^**f»*      ■■ 

• 

• 

b  t 

\ 

A 

A 

I 
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ndjf  Hook  Proving  Oround,from  Jul^  14  to  August  7,  i^d4— Continued. 


rare  per 
ire  inch 


1.48,627 

7.43.5M 


.4S.6«2 


I.  40.891 
r.  41.700 


BaooQ 
pair  of 
ratchet 

teeth 
(notch). 


\ 


10 


} 


Wind, 
streB£th 

ana 
cUvectiOB. 


lis 


Si 


Special  remarka  aboateaoh  fire, 
anoh  aa  effect  on  piece,  action 
of  breech  mechaniam,  con- 
aomption  of  powder,  aonnd  of 
projectile  in  flighty  acattering 
of  fragmenta,  etc. 


Onn  ran  in  battery  J  oat  right. 

Prqjeotile  riooohetted  tuRce. 

Breechblock  worked  eaaily 

in  opening. 
Oil  withdrawn  tnm  cyllndeni. 

Piaton  roda  and  tnrottUng 

bar*  removed  and  taken  to 

machine  ahop. 

With  the  paw  la  engaged  in  the 
tenth  pair  of  ratchetteeth  and 
the  gun  aa  lelt  by  the  recoil 
fhnn  the  laat  round  (fired 
with  an  elevation  of  OO)  the 
loading  angle  was  fonnd  to  be 
1V>  IV.  The  projectile  wai 
rammed  at  thla  angle.  The 
gun  waa  then  drawn  nom  bat- 
tery by  the  ateam  capatan  till 
the  pa wla  engaged  flrat  in  the 
aizteenth  and Imr  in  the  nhie- 
teenth  pair  of  ratchet  teeth. 
The  correaponding  loading 
ani^ea  were  V>  SC  and  dP  W, 
reapectively.  The  gun  waa 
then  allowed  to  run  in  battery 
to  a4jnat  the  by-paaa  valye. 

Onn  elevated  to  ItP.  Drawn 
tram,  battery  to  nineteenth 
pair  of  teeth.  Elevation  in 
this  poaition  lOo  6'.  Charge 
inaeited. 

With  the  pawls  in  aglven  pair 
of  ratchet  teeth  the  loaiung 
angle  variea  with  the  eleva- 
tion for  which  the  gear  ia  act 
The  upper  end  of  either  ele- 
vating arm  never  reaohea  the 
center  of  the  circular  path 
of  the  correaponding  elevat- 
ing rack  in  oonaequenoe  of 
the  wedgea  added  on  top  of 
thechaaala  raila  after  the  cir- 
cular patha  were  located,  and 
thie  canaea  the  vniation  in 
the  loading  angle.  Elevating 
arma  vibratedconalderably. 

Shot  rioochetted  twice.  Oil 
withdrawn  and  piaton  roda 
removed  after  thla  round. 


Oun  ran  in  battery  in  0|  aec* 
onda.  Leak  diacovered 
around  two  of  the  bolta  hold- 
ing the  left  throttling  bar  In 
place  in  right  cylinder  and 
around  one  bolt  in  right  bar 
of  left  cylinder  aa  gun  ran 
'Mn  battery."  Bolta  tight- 
eoed  beforeflrlng  this  round. 
Gun  traversed  by  6  men. 

Gun  loaded  with  pawls  in 
thirteenth  pair  of  ratchet 
teeth.  Oil  still  leaked  around 
one  bolt  in  left  throttling 
bar  of  riffht  cylinder.  Incli- 
nation ofgun  levers  with  gun 
in  battery  12^  to  the  rear  of 
the  vertical.  Gun  thorough- 
ly deanedf  inapeoted,  and 
found  in  good  order. 


The  elevating  band  waa  found 
to  have  moved  forward  per- 
haps 0.01  inch ;  the  clamping 
nutwastightenedone-twetftn 
of  a  tun. 


General  remarks. 


Copper  cylinders  of  40,000 
pounds  initial  oompresaion 
and  Ublea  of  IBM. 

Fired  to 


Fired  to 

00  gallons  oil  put  in  cylinders ; 
no  overflow  when  gun  ran 
in  battery. 

Since  laat  firing  the  following 
ohangee  have  been  made. 
The  throttiing  bars  were 
found  te  differ  firom  each 
other  and  the  cross  sections 
of  a  given  bar  were  found 
te  be  irregular.  The  slote 
in  the  piston  beads  were 
found  to  be  irregular  also. 

The  thinnest  of  the  throt* 
tling  bare  waa  selected  and 
the  remaining  three  were 
made  to  conform  to  it.  The 
maximum  reduction  in 
thickneaa  in  any  case  waa 
0.02  inch  (on  one  bar  for 
about  1  foot  of  ita  length). 

The  aloto  in  the  piston  heada 
were  made  uniform  also; 
their  common  depth  now  is 
1.58  inches.  The  maximum 
thickness  of  metal  removed 
waa  about  0.01  inch. 

Copper  cylinders  of  40,000 
pounds  initial  compreaaion 
and  tablea  of  1800. 


00  gallons  neutral  oil  put  in 
cylinders.  Since  laat  firing 
each  alot  in  the  piston  heads 
haa  been  deepened  0.02  inch . 
The  chaaaisrailsare  inclined 
upward  to  the  rear  30.  The 
traverse  circle  was  found 
not  horliontal  during  last 
firing.  It  haa  been  partial- 
ly but  not  wholly  corrected. 

Firedtosea. 

Copper  cylindera  for  rounda 
18  and  10,  40,000  ponnda 
initial  compreaaion  and 
tablea  of  1888. 


OBB  04 
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Record  of  firing  with  lO^neh  Crozier  wire  wound  B.  L.-  ated  rifie,  Waitrvliet  Anm 


Date. 


8 


o 


Kind. 


Aag.    6  '  20 


Aug.    G     21 


Aug.    G 


22 


Aug.    6     23 


Aug.    7 


24 


m 

0 

'V 

>  •• 

b- 
•** 
O 

I 

i 

z 

.a 


a 
o 

0 

Q 


Powder. 


Protiectile. 


a  9 

«-e  !  Tt»Tel 


Weight. 


Lb§.  Oz. 


119  l^ 

0     2i 


Kamber  of 
piiems. 


1.268 


Kind. 


0      2^1  Musket  powder. 
110    isll  1,267 

Mneket  powder. 


1,273 
Masket  powder. 

1,264 
HoBket  powder. 


119  12^  1,274 

0  9\\  Musket  powder. 

119  Ul  1,271 

0  3||  Musket  powder. 


240 

0 

119 

13 

0 

3 

119 

13 

0 

3 

240 

0 

240      0 


1119  12 

I    0  4 

119  12 

0  4 


240 


,119  lU 

0  4( 

119  11 

I    0 


it 


.240      0 


1,274 
Musket  powder. 

1,274 
Musket  powder. 


1,266 
Musket  powder. 

1,272 
Musket  powder. 


, 

'•* 

*» 

Jit^ 

ceo 

ift  J 

'OM 

•"  o 

>^M 

& 

Is 

'  St 


£ 


C 


c    S 

OB 


•2I 


Weight.!  §3 


Lb9.0x. 
576    8 


of shot  in 
bore. 


577    0 


575    0 


576    0 


:^ 


577    0 


Ineku. 
275.370 


Not 

taken. 


0    0 


275.570  ;  10    0 


275.370       5    0 


Not 
taken. 


2    0 
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aai^  Sook'Provmg  OrauMd,  from  July  14  to  Aug%ii8i  7,  i^dtf-^-Continaed. 


aiueper 

if  bore. 


Q,  41.817 
n.  42,168 


0,42,640 
a.  42,680 


Q,  42.682 
U,  43,156 


8.42,720 
,43,320 


S.43. 
.43, 


178 


B«coiL 
pair  or 
ratchet 
teeth 
(notch). 


} 


14 


} 


16 


13 


1 


16 


14 


Wind, 
atrenfftii 

ana 
direction. 


I 


Special  remarks  about  each  fire, 
Buoh  an  effect  on  piece,  action 
of  breech  meohaniam,  eon- 
■nmption  of  powder,  aoond  of 
projectile  in  night,  scattering 
of  izagmenta,  etc. 


Onn  trarersed  by  4  men 


Onn  loaded  with  pawlainfonr- 
teenth  pair  of  ratchet  teeth. 


Gun  loaded  withpawls  in  six- 
teenUi  notch.  Kan  in  battery 
In  6|  seconds,  striking  against 
buffers  rather  hard.  Gnn 
allowed  to  nm  in  battery  to 
admit  of  obtaining  proper  d^ 
pression  to  fire  into  sami  butt 
on  beach  specially  constmoted 
for  the  purpose. 

Fixed  into  sand  butt  on  beach 
prepared  for  that  purpose. 
Shot  remained  in  butt.  The 
stops  which  limit  the  motion 
of  the  elevating  gear  per- 
mit only  4^20'  depression. 
They  were  located  with  ref- 
erence to  horixontal  chassis 
rails.  The  upward  Alope  of 
80  Anally  given  these  rails 
permits  ajgreater  depression, 
when  tills  round  was  flred 
the  stops  were  removed  and 
the  gun  depressed  6o.  The 
stops  were  afterwards  re- 
placed. 


Two  gallons  of  oil  added  in 
cylinders  to  compensate  for 
leakage.  Nut  on  elevating 
band  tightened. 

Oil  withd^wn  from  cylinders 
to  permit  alteration  in  slots 
in  piston  heads. 


Greneral  remarks. 


Fired  to  sea.    Bounds  20, 21, 

22,  and  24. 
Another  bolt  out  of  transom 

Joining  gun  levers,  making 

Copper  cylinders  of  40,000 
pounds  initial  compression 
and  tables  of  1893  used  in 
rounds  20  to  24,  inclusive. 


324 


APPENDIX   39. 


4 

Record 

offiHng 

with  lO'inch  Crozier  wire  wound  B*  X.  eteel  rifie. 

WeJim 

Date. 

No. 

of 

Are. 

Powder. 

Projectile. 

Travel  of 

shot  in 

bore. 

Eleva- 
tion. 

PntRi 
pertqiu 

Kind. 

Weight. 

Number  of 
prisms. 

Kind. 

"Weight. 

incho 
bore 

Aug.  10 

25 
26 
27 

28 

29 
30 

• 

1 

1 

• 

§ 

J 
1 

< 

Lbt.  Oz. 

119  14 

2 

119    14 

2 

1,276 
ICnsket  powder. 

1,277 
Muaket  powder. 

1,276 
Musket  powder. 

1,276 
Musket  powder. 

1,068 
Musket  powder. 

1,056 
Musket  powder. 

949 
Musket  powder. 

954 
Musket  powder. 

843 
Musket  powder. 

840 
Musket  powder. 

797 
Musket  powder. 

793 
Musket  powder. 

i 

• 

M 
C 

•d 

1 

LbM.  Oz. 
576    0 

578    0 
572    0 

576    8 

576  0 

577  8 

IfuAet. 
275.470 

275.470 

275.470 

275.470 

275.470 
275. 470 

O        ' 

10    0 
4    0 

4    0 

4    0 

4    0 
4     0 

Poimd 

240      0 

Auff.  10 

119    14 
2 

119    14 
2 

\n 

240      0 

Aug.  10 

99    m 

2} 
99    134 

{5.31. 

200      0 

Ang.  10 

89    14 
2 

89    14 
2 

{tr.26 

180      0 

Aug.  10 

79    14 
2 

79    14 
2 

{8-.S 

160      0 

Ang.  11 

74    134 
2 

74    13 
2 

m 

150      0 

[To  test  accun 


Aug.  14 

31 

119 

13* 

1,264 

' 

575    0 

275.370 

2    38 

^U.43 

»^ 

n 

Musket  powder. 

■M 

110 

131 

1,264 

.2 
W 

• 

2i 

Musket  powder. 

m 

240 

0 

matic 
.860. 

•8 

m'^ 

\u\ 

■     ■♦*      ■ 

O 

_,  .r* 

A 

^  s 

• 

Aug.  14 

32 

119 

131!                       1,273 

•d 

575    0 

275.570 

2    30 

D,41, 
{k.42, 

2  ;  Musket  powder. 

1 

« 

119 

13  !                      1,274 

1 

^ 

Musket  powder. 

240 

0 

1 

J 

i 

< 

1 

\              \ 

f 

1 

1 
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pair  of 

ntehet 

teeth 

(notch). 


17 


30 


Wind,  strength  and 
direction. 


n 


8 


Wind  firom  front 
and  right,  30°,  8 
miles  an  honr ;  ba- 
rometer,  30.14; 
thermometer,  IfP  -. 
humidity,  47. 


Wind  front  and  right* 
7    miles  an    hoar 
barometer,      30.27 
thermometer,    76o 
humidity,  41. 


Special  remarks  about  each  fire,  such 
as  effect  on  piece,  action  of  breech 
mechanism,  consumption  of  powder, 
aound  of  projectile  in  flight,  scatter- 
ing of  fragments,  etc. 


'  Seventy  gallons  of  oil  put  in  cylin- 
ders. Copper  cylinders  of  40,000 
pounds  mltial  compression  and 
tables  of  ItfdS. 


Copper  cylinders  of  40,000  pounds 
initial  compression  and  taoles  of 
1893. 


Ten  pigs  of  lead  remoyed  from  counter- 
weight (1,000  pounds),  before jgun 
was  allowed  to  run  in  battery,  (jrun 
ran  in  too  hard ;  throttling  had  to 
be  increased.  Decided  hang  fire. 
Copper  cylinders  of  28,000  pounds 
initial  compression  and  tables  of 
1890. 

Five  more  pigs  of  lead  (500  pounds), 
removed  from  counterweight  before 
gun  was  allowed  to  run  in  battery. 
Slight  hang  fire.  Elevation  did 
not  change  upon  firing  this  round. 
AViththe  service  charge  it  changes 
slightly.  Copper  cylinders  of  24,000 
pounds  initial  compression  and 
tables  of  1890. 

Hung  fire  slightly.  Copper  cylin- 
ders of  18.0(W  pounds  initial  com- 
pression and  tables  of  1892. 


Pive  more  pigs  of  lead  (500  pounds) 
removed  from  oounterweigbt.  With 
pipes  on  the  levers  and  3  men  on 
each  pipe  the  piece  was  forced  fhnn 
battery  one  pair  of  teetii— from  third 
to  fourth.  Shot  entered  with  diffi- 
culty. After  firing,  the  gun  was 
forced  from  battery  by  hand  from 
the  second  to  the  nineteenth  pair 
of  teeth  by  7  men  on  each  lever. 
Decided  hang  fire.  Gun  cleaned, 
inspected,  and  found  in  good  order 
after  this  round. 


General  remarks. 


Since  last  firing,  slots  in 

Siston     head     deepened 
,015-inch.    Two   ground 
joints  and  one  solder  joint 
which  were    leaking  in 
pipes  leading  from  reser- 
voir cylinder    to  piston 
rods,  have  been  repaired. 
Leftpawl  lowered  slightly 
to  permit  the  right  one  to 
bear  part  of  the  weight. 
Levers  for  tripping  pawls 
lengthened  by  sUdingon 
a  piece  of  pipe.    One  man 
trips  each  pawl  now  with- 
out difficulty. 
The  central    column    of 
prisms  was  omitted  and 
an  igniter  of  rifle  powder 
inserted  the  full  length 
of  each  charge. 
Fired  to  sea. 


ctrrUge  at  3,000  yards.] 


20 


\ 


19 


^S^Hnd  frtnn 
front,  30O, 
an  hour. 


lefh  and 
10  miles 


Wind  from 
fh)nt,  150, 
an  hour. 


left  and 
10  miles 


Twenty-five  pigs  of  lead  (2,500  pounds) 
added  to  counterweight.  Aimed  at 
the  left  edge  of  the  target.  Miss- 
fire— primer  exploded,  but  failed  to 
ignite  charge.  Mis«---340  yards  to 
rear  and  25  feet  to  right  of  the  line 
(the  gun  is  not  visible  from  the  3,000 

Jrards  target,  and  it  is  difficult  to 
ocate  the  Tine  of  fire  in  consequence. 
Judging  from  the  results  of  follow- 
ing rounds  there  is  no  doubt  that 
this  shot  was  a  good  line  and  missed 
over  only).  Struck  recoil  buffers 
a  pretty  hard  blow. 
Four  pigs  of  lead  added  in  this  round. 
Aimed  52  feet  to  the  left  oi  left  edge 
of  target.  Miss— 150  yards  to  rear 
and  18  yards  to  left.  Struck  recoU 
buffers,  but  not  so  hurd  as  in  pre- 
vious round.  Came  near  taking 
twentieth  pair  of  teeth  and  came 
back  to  nineteenth  pair.  Distance 
ih>m  gun  levers  to  recoil  bnffera,  14 
inohea  after  this  ronnd. 


Fired  at  3,000  yards  target. 

Before  this  firing  the  gun 
waa  aimed  on  the  left  edge 
of  the  3,000  vards  target, 
using  bore  sights,  and  the 
direction  was  recorded  b 
means  of  a  pointer  a 
tached  to  the  rear  transom 
of  the  chatsia,  and  a  mark 
on  a  brass  strip  attached 
to  the  rear  traverse  circle. 


W 


I 
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Record  of  firing  with  10-i%ch  Crazier  wire  wound  B*  L.  eieeH  rifie,  WaiervUet  Armei, 

[TotestMconcyof 


Date. 


Aug.  U 


Aug.  14 


Ang.  14 


Ang.  14 


Aug.  15 


Ang.  15 


An^.  15 


Aug.  15 


Aug.  15 
and  17 


Ang.  17 


Aag.  17 


Ang.  17 


No. 

of 

Are. 


33 


34 


35 


36 


87 


38 


39 


40 


41 


42 


43 


44 


Powdwr. 


Kind. 


w4 


§ 

■c 

s 


a 

o 

a 


Weight. 


Lbi,  Oz, 

119    II 

119    li 


240      0 


240      0 


119    Vi 
119    \\ 


240      0 


119    1 


240      0 


240 


119      13j 

2 
119      13 

2 


240 


119    i: 
119     i: 


24 


240 


119      131 

119      13! 
21 


240 


240 


119 

119      13 
21 


240        0 


119      13} 


Number  of 
prisms. 


i,2er7 

Mnaket  powder* 

1,267 

Mnsket  powder. 


1,260 
Mnalcet  powder- 

1,271 
Mnsket  powdei . 


1,274 
Mnsket  powder. 

1,272 
Mnsket  powder. 


1,273 
Mnsket  powder. 

1,270 
Mnsket  powder. 


1,274 
Musket  powder. 

1.276 
Mnsket  powder. 


1,274 
Mnsket  powder. 

1,266 
Musket  powder. 


1,272 
Mnsket  powder. 

1,267 
Mnaket  powder. 


1,267 
Mnsket  powder. 

1,270 
Mnaket  powder. 


1,265 
Mnaket  powder. 

1,274 
Mnsket  powder. 


1,278 
Mnsket  iwwder. 

1,272 
Mnsket  powder. 


1,274 
2|'  Musket  powder. 
119      13{|  1,268 

2}  Mnaket  powder. 


240 


It 


119      13^ 
119      13 

240 


Prqjeotile. 


Kind. 


o 


O    ' 


1,273 
Mnsket  powder. 

1,271 
t  Mnsket  powder. 

V 

\ 

\ 


o     ^ 


3 

St 


Weight. 


578    0 


578    0 


577    0 


Travel  of 

shot  in 

bore. 


lneh«a. 
275. 470 


275.370 


275.470 


576    0 


576    8 


577    0 


j75    8 


575    0 


576    0 


577    0 


577    0 


577    0 


V^    v\ 


275.470 


275.570 


275.570 


275.570 


275.570 


275.570 


275.470 


275.470       2    40 


Eleva- 
tion. 


o     / 
2    30 


2    30 


Pretinw 

persqnan 

inch  of 

bore. 


2    30 


2    27^ 


2    27| 


2    27i 


2    30 


2    33 


2    30 


2    38 


275.570 


2    40 


42,fli 

42.211 


Q,42,W 


D,  42,811 
B,43.2W 


Q.4S,5«4 

U,  43,527 


D.  41.500 
K,42,7» 


0,42,018 

U.42,KI 


D.42,m 

R,  43,111 


Q.  42.740 
U,  42,891 


D,  42,780 
B,  42,900 


U,  42,914 


D,  40,«1 

r;42,» 


« 


,43.1SS 

;  48.800 


B,  40,877 
R,  40.964 
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at  Sandf  Ho9k  Proring  Graundj  from  August  10  to  August  17,  2^94— Continued. 
ciRiigQ  at  3,000<jard8.  ] 


Wind,  strength  and 
direction. 


Wind  from  left  and 
fh>nt,  15°,  10  miles 
an  hour. 


Wind  from  left  and 
fn>nt,  3(K>,  10  miles 
an  hour. 


Wind  Arom  left  and 
Aront,  40<>,  8  miles  an 
hoar. 


19  Wind  fh>m  left  and 
fh>nt,  35°,  8  miles  an 
hoar. 


Wind  from  front  and 
right,  20°,  6  miles  an 
hoar. 


Wind  from  ft-ont  and 
right,20o,8mile8an 
h^or. 


Wind  from  Aront  and 
right.  150,  15  mUea 
an  hour. 


Wind  from  front  and 
right,  15°,  18  miles 
anhonr. 


Not  fired;  wind  21 
mjilea  an  hoar ;  firing 
anspended.  (17th) : 
Wind  from  fh>ntand 
left.  70^,  8  milea  an 
hoar. 


Wind  flrom  left,  90o,  3 
mdles  an  hoar. 


Wind  from  front  and 
left,  15<^,  3  miles  an 
hoar. 


Wind  from  fh>nt  and 
left,  9<^,  3  milea  an 
hoar. 


Special  remarks  ahoa teach  fire,  such 
as  efleot  on  piece,  action  of  breech 
mechiuiiam,  consumption  of  powder, 
sound  ofprojectlle  in  flight,  scatter- 
ing of  fragments,  etc. 


Aimed  32|  feet  to  left  of  left  edge 
of  target.  Miss— 140  yards  to  rear 
and  6  yards  to  left.  Gun  ran  in 
battery  a  little  too  hard;  throttling 
increased. 

Aimed  at  left  edge  of  taigat^  Strack 
target  8  feet  alMve,  9  feet  left.  Onn 
ran  in  battery  a  verr  little  too  hard : 
throttling  increased. 


Aimed  at  left  edge  of  target.  Miaa— 
high  and  to  left.  Gun  ran  in  bat* 
tery  a  little  hiurder;  throttling  in- 
creased. Block  rotated  with  slight 
difficulty  on  opening. 


Aimed  at  left  edge  of  target.  Struck 
target  5  feet  below,  13  feet  left. 
Gun  ran  in  batteiy  too  hard;  throt- 
thng  i  ncreased.  Block  rotated  with 
greater  difficulty  on  closing. 

Four  gallons  of  oil  added  in  cylinders. 
Aimed  10  feet  to  the  right  of  left 
edge  of  target.  Missed  target  10  or 
15  yards  to  the  left. 


Three  pigs  of  lead  removed  from 
counterweight.  Aimed  25  feet  to  the 
right  of  left  edge  of  target.  Struck 
target  14^  feet  below,  3|  feet  right. 
Two  gallons  of  oil  added  in  cylin- 
ders. 

Ten  pigs  of  lead  removed  from  coun- 
terweight. Aimed  as  in  previous 
round.  Struck,  target  12  feet  below, 
6  feet  right. 


Five  pigs  of  lead  removed  from  ooun- 
terwelght.  Aimed  20  feet  to  the 
right  of  left  edge  of  target.  Struck 
target  6  feet  bSow,  3^  feet  right. 


lining  suspended  on  account  of  wind. 
Charge  withdrawn  after  gun  was 
in  battery.  Charge  inserUid  again 
August  17,  with  the  gun  still  in  uat- 
tery.  One  quart  of  oil  added  in 
cvllnders.  Struck  75  feet  in  front, 
rfcochetted  through  target  8  feet  be- 
low, 4  feet  left. 

Strack  target  10.5  feet  below,  1  foot 
right. 


First  shot  on  target. 


General  remarks. 


The  spur  wheel  of  the  ele- 
vating gear  was  gradu- 
ated in  degrees  from  QP 
to  15°,  both  Inclusive,  and 

-  the  elevations  2^  27',  2° 
33',  2P  38',  and  r>  43' 
were  adde<l,  using  the  old 
French  quadrant.  The 
angle  between  2^^  38'  and 
IP  43'  was  afterwards  grad- 
uated to  minutes  by  uiTid- 
ing  the  correspouaing  arc 
into  five  equal  parts.  A 
pointer  for  this  scale  was 
attached  to  the  chassis 
rail;  0.0319  cf  an  inch  of 
arc  on  the  rear  traverse 
circle  measures  an  angle 
of  1'  at  its  center. 

All  the  firing  at  the  3,000 
yards  target  was  doiie  by 
means  ot  the  foregoing 
graduations  and  data. 

Two  gallons  of  oil  ^ded  in 

cylinders. 
.Copper  cylinders  of  40,000 
pounds    initial    qorapros- 
siou  and  tables  of  1893. 

Barometer,  30.18;  thermom- 
eter, 77^;  humidity,  71. 

The  leak  at  thc»  joint  ot  the 
equalizing  pipe  with  left 
cylinder  noted  in  round  3 
has  not  been  repaired  and 
has  t>een  getting  worse. 
This  caused  the  increased 
throttling  found  neces- 
sary yest'Orday .  About  a  - 
pint  of  oil  is  forced  out 
through  this  leak  each 
time  the  gun  runs  in  bat- 
tery, thus  increasing  the 
recoil. 

Rounds  37, 38, 39. 40,  barome- 
ter, 29.99;  thermometer, 
82<3;  humidity,  72. 

Rounds  41  to  44,  inclusive, 
aimed  at  left  edge  of  tar- 
get. 

Roands  41. 42, 43,  44,  barom- 
eter, 30.12;  thermometer, 
75°;  humidity,  51, 
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Beoord  of  firing  ^th  lO-inek  Crozier  wire  wound  B,  L.  iUA  r 

[To  test  aoeoTM 


Date. 


Ang.  17 


Aug.  1*: 


Ang.  17 


Aug.  17 


Ang.  17 


Ang.  17 


Ang.  17 


Ang.  17 


No. 

of 

fire. 


45 


46 


47 


48 


49 


60 


51 


52 


Powder. 


Kind. 


i 


m 
a 

V 

1 

a 

i 

g 

»4 


Weight. 


Lbi.  Oi. 
119    lU 

119    13{ 
21 


240      0 


119    l\ 
119 


240      0 


119    IS 
119    13] 


240      0 


119    IS 

5 

119    IS 


240      0 


119    134 
119    ll 


240      0 


119    1! 

J 

119    IS 


240 

0 

119 

13^ 

2I 

119 

13* 

2t 

240 

0 

119 

13 
2 

119 

13 
2} 

240      0 


Nnmberof 
prisms. 


1. 
Mnsket  powder. 

1,270 
Mnsket  powder. 


1,268 
Mnsket  powder. 

1,278 
Mnsket  powder. 


1,274 
Mnsket  powder. 

1,273 
Mnsket  powder. 


1.268 
Mnsket  powder. 

1,270 
Mnsket  powdw. 


1, 
Mnsket  powder. 

1,272 
Mnsket  powder. 


1,267 
Mnsket  pow4er. 

1.273 
Mnsket  powder. 


1,266 
Mnsket  powder. 

1,271 
Mnsket  powd^. 


1,264 
Mnsket  powtiw. 

1.274 
Musket  powder. 


Prqjectile. 


Kind. 


o 

1 


Weight. 


PcwnAa. 
577 


577 


677 


576 


576 


676 


575 


575 


Trarel 

of  shot  in 

bore. 


Jnckea. 
275.670 


275.470 


276.470 


275.470 


275.320 


275.420 


275.470 


275.370 


ElOTA- 

tion. 


o      « 
2    40 


2    40 


2    40 


2    40 


2    42 


2    42 


2    43 


2    48 


Prtisi 

inch  I 
bon 


PlPWI' 


J   D,40 
\  B.41 


{S;S 


S  D,40 
l  B.42 


15:2 


J   D.4( 
\   B,4] 


IK 


{  K,41 
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Wtti$nUet  Arnnaly  at  Sandy  Hook  Proving  Ground,  August  17, 1894. 
oniage  at  3,000  yards.] 


Beeoil, 

pair  of 

ratchet 

teeth 

(notch.) 


19 


30 


20 


18 


20 


20 


20 


Wind,  strength  and 
direetlon. 


Wind  from  front  and 
right,  OOP,  3  milesau 
hour. 


Wind  from  front  and 
right,  ISO,  3  milesan 
hoar. 


Wind  from  front  and 
right,  2fP,  3  miles  an 
hoar. 


Wind  fr-om  frt>nt  and 
right,  5°,  5  miles  an 
hoar. 


Wind  frt>m  front  and 
right,  15o,10mileRau 
hour. 


Wind  tnm  front  and 
right,  150,  lOmilesan 
hoar. 


Wind  from  front  and 
right,  l&<>,8mllesan 
hoar. 


Wind  from  front  and 
right,  15o,6milesan 
hoar. 


Si>ecial  remarks  aboat 
each  fire,  sach  as  effect 
on  piece,  action  of  breech 
mec]umism,consampUon 
of  powder,  soand  of  pro- 
jectile in  flight,  scatter- 
ing of  fragments,  etc. 


Struck  baffers  very  gently 
coming  down. 


Two  and  one-half  gallons 
of  oil  added  in  cylin- 
ders. Three  men  to  ro- 
tate block  on  dosing. 


Strnck  recoil  baffers 
genUy.  Waited  aboat 
one-half  hoar  between 
roands  40  and  47  for  ves- 
sels to  pass. 


Five  pigs  of  lead  added  to 
coanterweight  before 
firing  this  roand  and 
removed  Immediately 
after. 


Two  gallons  (minus)  oil 
addM  in  cylinders. 
Five  bolts  oat  on  left 
side  of  transom  holding 
son  levers  together. 
I>elay  of  aboat  one-half 
hoar  waiting  for  vessels 
to  pass.  Head  wind 
franening  considera- 
bly. Prqjectile  lighter. 
Elevation  increased. 


Three  pigs  of  lead  added 
to  coanterweieht  before 
firing  round  No.  52. 


General  remarks. 


Aimed  at  left  edge  of  target.  Copper 
cylinders  of  40,000  poands  initial  com- 
pression and  tables  of  1803. 

Barometer,  30.14;  thramometer,  83*^; 
humidity,  43. 

TAKGET. 


From  center  of 

From  center  of 

• 

target. 

impact. 

o 

Ver- 

Hori- 

Ver- 

Hori- 

tical. 

Eontal. 

tical. 

zontal. 

• 

1 

• 

o 

■J 

ft 

• 

> 

8.25 
9.75 
2.25 
2.75 

• 

o 
•a 

•a 

i 

^ 

3.5 
5 

s 

s 

5 

6 
8 
6 
1 

& 

s 

.2 

43 

0.2 

44 

2.2 

45 

2.5 
2 

0,2 

4ft 

•  •  •  • 

4.8 

•  •  •  • 

47 

13 

5.5 

8.25 

0.3 

•    a   •   ■ 

48 

5.5 

0.5 

0.75 

•     MB* 

0.7 

49 

6 

6 

1.25 

0.2 

50 

10 

4 

5.25 

1.8 

•  •  •  a 

51 

5 

7 

0.25 

■  «  •  • 

1.2 

62 

12 

8 

7.25 

■  •  •  • 

2.2 

Center  of  impact —  Feet. 

Below 4.75 

Left 5.8 

Mean  vertical  deviation  from  cen- 
terofimpact 4.6 

Mean  horizontal  deviation  from 
center  of  impact 1.38 

Mean  deviation  from  center  of  im- 
pact      4.8 

Center  of  impact  from  vertical 
plane  through  axis  of  gun, 
right 14.2 
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Record  of  primf  wiih  lO-inek  Crowier  imtv  wo^md  B.  L.MoA  rijle, 


Date. 


A.  M. 

Aug.  21 


Ang.  21 


Ang.  21 


Ang.  21 


No. 

of 

fire. 


Powder. 


Kind. 


Weight 


53 


Lbt.Ot. 
119    13 

119  m 


54 


•8 


55 


56 


a 

« 

e 
I 

flD 

g 

0 
P 


240      0 


119    i: 
< 

119    ll 


240      0 


119    13i 

119    13 
2 


340      0 


119    li 
119    13j 

240      0 


Kamber  of 
prismB. 


1,277 
Mnaket  powder. 

1,264 
Miuket  powder. 


1,270 
Hosket  powder. 

1.2674-« 
Moaket  powder. 


1,274 
Mneket  powder. 

1,275 
Musket  powder. 


1,267 
Mneket  powder. 

1,272 
Mneket  powder. 


Pn^tUe. 

Travel 
of  Hhot 
in  bore. 

Kind. 

Weight. 

PoundM. 

IncJu9, 

•\ 

576 

275.870 

577 

275. 370 

s 

■i 
■s 

2 

574 

275.370 

576 

275.370 

/                                  fc 

Blera- 
tion. 


10    20 


PreMore 

pertqnan 

inch  of 

bore. 


Pounit. 
J   a41,«3 
I  17,42,018 


10    20 


10    20 


10      0 


S   D.  41,410 
^   B,42,9M 


Not  taken. 


Kot  taken. 
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Becoil. 

ptirof 

ratebet 

teelb 

Cnoteh). 


18 


19 


17 


Wind, 
atrenffth 

ana 
diraotlozi. 


17 


oo 


8-" 

£ 
a 


special  remarks  about  each  fire,  snch  at 
effect  on  piece,  action  of  breech  mech- 
anism, consumption  of  powder,  sound 

'  of  projectile  in  flight,  scattering  of 
ihigments,  etc 


Cylinders  filled.    Aboat  one  qnart  lost 
Djr  overflow  when  gnn  ran  in  battery. 


One  gaUon  of  oil  added  in  cylinders. 

Six  biaok  prisms  used  in  base  of  car- 
tridge in  addition  totheoentraligniter. 

The  transom  Joining  the  gun  levers  was 
removed  before  this  round  was  fired. 
So  many  of  the  bolts  were  broken  that 
one  ena  of  it  waa  entirely  detached 
fh>m  the  gan  levers,  and  it  was  foond 
to  be  nnneoessary  anyhow. 


General  renuurks. 


Before  this  firing  the  following  repairs 
andobanges  were  made:  The  trans- 
lating rouer  was  found  barred  by  the 
looking  pin  of  the  tray  latoh.  The 
burrs  were  removed  and  the  bearing 
of  the  pin  waa  enlarged  so  as  to  ride 
over  the  screw  threads  without  dan- 
ger of  engaging  therein.  The  oU  was 
removed  ftt>m  the  cylinders  and  an 
effort  made  to  repair  the  leak  in  the 
Joint  between  the  eooaliaing  pipe  and 
the  left  cylinder.  The  leak  wa^  di- 
minished, but  not  wholly  stopped. 
The  handle  of  the  translating  roller 
was  lengthened  to  10  inches  by  fitting 
a  aleeve  over  it  in  order  to  afford  room 
for  2  men  to  grasp  it.  This  was 
found  desirable,  due  to  the  necessity 
of  always  closing  the  block  with  the 

{fan  at  a  considerable  elevation  (the 
oading  angle).    Thia  sleeve  was  re- 
moved for  firing. 
Copper  oyl  indera  of  40,000  pounds  initial 

compression  and  tables  of  1898. 
Fired  to  sea. 
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JReoord  of  firing  with  lO-inch  Crozier  mre  wound  B,  L,  8teel  rijU, 

[Teatcanlaci 


Date. 


p.  H. 
Aug.  21 


Ang.  21 


Aug.  21 


Aug.  21 


^ug.  21 


No. 

of 

Are. 


57 


58 


50 


60 


Aug.  21  I      61 


62 


Powdeif. 


Kind. 


s 

•a 

t- 

«s 

i 

Pi 

a 
S 


a 

o 

p 


Weight. 


LbM.  Oz. 
110    IH 

110    13^ 

2 


240 

0 

110 

m 

110 

lit 

2i 

240 

0 

no 

13* 

2* 

no 

'n 

240 

0 

no 

13* 
2 

no 

13 

2* 

240 

0 

no 

13* 

2* 

no 

13* 

2* 

240 

0 

no 

•13* 

2 

no 

13 

2 

240 

0 

dumber  of 
priama. 


1,288 
Musket  powder. 

1,277 
Musket  powder. 


1,267 
Musket  powder. 

1, 266 
Musket  powder. 


1,270 
Musket  iwwder. 

1,270 
Musket  powder. 


1,267 
Musket  itowder. 

1,272 
Musket  powder. 


1,273 
Musket  iMwder . 

1,272 
Musket  iwwder. 


1,266 
Musket  powder. 

1,266 
Musket  powder. 


Projectile. 


Kind. 


o 
.A 

flD 


^ 


Weight. 


Pounds. 
576 


675 


577 


575 


576 


576 


Travel  of 

shot  in 

bore. 


Xot  taken. 


Xot  taken. 


Kot  taken. 


Not  taken. 


Eleva- 
tion. 


10 


Not  taken. 


Xot  taken. 


PresBon 

persqsm 

inch  of 

bore. 


Not  talen. 


Not  taken 


Not  taken. 


Not  taken. 


Not  taken. 


Not  taken. 
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vUet  Ar$mal,  at  Sandy  Hfk}k  Proving  Groundy  August  21, 1894, 
idity.] 


lil 


rted. 


>tod. 


't6d« 


ted. 


ted. 


ted. 


Wind, 
gtroncth 

ana 
dbeotion* 


CO 

3 
I 


o 


^ 

o 
Q 


o 

s 

9 

a 
S 

O 
OS 

J 

a 

CO 


a 

a 

e 
a 


Special  remarks  abont  each  fire,  snoh 
as  effect  on  piece,  action  of  breech 
mechanism,  congnmption  ofpowder, 
sonnd  of  prqjeotile  in  flight,  scat* 
tering  of  fragments,  etc. 


Abont  half  a  gaUon  of  water  was 
thrown  into  the  chamber  before 
loading,  to  soften  the  residue.  The 
water  siszled  when  it  struck  the 
metaL 


Abont  half  a  gallon  of  water  was 
thrown  into  the  chamber  before 
loading  to  soften  the  residue.  The 
water  sissled  when  it  struck  the 
metsl.  The  breechblock  could  not 
be  rotated  after  dosincr.  It  was 
witiidrawn  and  thesninole  and  lock 
nuts  were  loosened  Slightly ;  it  was 
then  rotated  but  with  some  diffi- 
culty. The  trouble  was  probably 
caused,  mainly,  by  the  spindle  nut 
beinc  tightened  throush  turning  the 
spinole  in  remoTing  toe  obturating 
primersfromthe  vent.  The  primers 
were  inserted  and  remoTed  wbile  the 
breechblock  was  out.  In  thus  re- 
movine  a  primer  which  has  been 
upset  oy  tbe  discharge,  it  is  possi- 
ble  to  turn  the  spindle  aod  tighten 
the  nut.  The  loading  crane  is  so 
arranged  that  the  projectile  is 
swuns  to  the  breech  of  the  gun 
with  Its  axis  at  right  angles  to 
that  of  the  gun  and  then  revolv<Ml 
until  these  axes  are  coincident. 
Due  to  the  hasty  loading,  the  point 
of  the  projectile  struck  against  the 
interior  or  the  breech  plate  while 
making  this  revolution,  in  several 
instances  prodncina;  burrs  wliich 
interfered  some  witb  closing  and 
still  more  with  rotating  the  block, 
the  burrs  have  since  bc^  removed. 
An  other  possible  contribution  to 
the  sticking  of  the  block  was  the 
expansion  of  the  split  rings  in  the 
diriection  of  their  tnickness.  They 
were  quite  hot,  and  the  expansion 
may  have  been  sufficient  to  force 
the  frictionless  disk  hard  back 
against  the  ttont  of  the  block. 


General  remarks. 


Counterweight,  69.400ixrand8.  Started 
with  the  breecholocK  open ;  loadine 
tray  in  gun ;  first  charge  on  truck 
near  eun ;  projectile  on  platform  and 
not  m  carrier.  The  remaining 
charges  were  stored  about  85  feet 
from  tbe  gun  in  rear  of  a  traverse, 
and  were  ke pt  covered  with  apaulin. 
The  projectiles  were  all  on  the  plat- 
form. 

Twelve  men  served  the  sun,  includ7 
ing  bringing  the  powder  from  in 
rear  of  the  traverse. 

The  gun  was  not  sponged  throughout 
the  firing. 
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B^oord  of  firing  with  lO^mok  Crozier  mre  wound  B,  X,  ftoel  rijle,  WM^ 

[TmI« 


Date. 


No. 

of 

ifire. 


P.M. 

Aug.  21 


Ang.  21 


Aug.  21 


Aug.  21 


63 


64 


65 


66 


Powder. 


Kind. 


9 

o 

§ 

i 
I 


£ 

s 

p 


Weight. 


X6«.  Qs. 
119    1 
2 
119    1 


240    0 


119    13j 

2j 
119    1! 
21 


240 

0 

119 

ISi 

^ 

119 

m 

2I 

240 

0 

119 

13^ 

2 

119 

13 
2 

Number  of 
priams. 


1,276 
Mnaket  powder. 

1,274 
Muilcet  powder. 


240     0 


1,268 
Musket  powder. 

1,272 
Mnaket  powder. 


1.276 
Musket  powder. 

1,265 
Musket  powder. 


1,271 
Musket  powder. 

1.270 
Musket  powder. 


Prqjeotile. 


Kind. 


Weight. 


TniTel  of 

shot  in 

bore. 


o 


J  I 


PoundM, 
575 


575 


575 


577 


BleTA- 

tion. 


Kottakeii 


Not  taken. 


Not  taken. 


Not  taken. 


Pre 

pen 

in( 

b 


Not 


Not 


N0I 


Not 
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w»l,  at  iSnjuiy  Book  Provhtg  Ground,  Augu$i  21,  i^.9tf— Continued, 
npiditj.) 


toPoU. 


t  noted. 


Wind, 
strenfl^h 

ana 
direction. 


t  noted. 


;noted. 


;  noted. 


I? 

-a 


u 

I 

8 

o 

E 


\ 


9 
J 

6 


•a 

U 

I 

9 

I 


^ 


Special  remarks  about  each  fire,  snch 
aa  effect  on  piece,  action  of  breech 
mechaniam,  consumption  of  powder, 
sound  of  projectile  in  flight,  scat- 
tering of  nragments,  etc. 


The  primer  was  finrgotten  till  after 
the  braechblook  was  closed,  thus 
causing  oonsidenble  delay  in  this 
round. 


General  remarks. 


The  eleration  changed  lees  than  one 
minute  in  firing  toe  ten  rounds. 

After  this  firing  the  gun  was  cleaned 
and  inspected.  The  lands  seem  to 
be  worn  away  oonsiderablv  on  the 
forcing  cone,  especially  in  toe  upper 
half  of  the  bore.  Otherwise  the  gun 
appears  to  be  in  eood  condition  and 
shows  little  eroeion. 

TIME  BEQITIBED  TO  FIRE  TEN 
BOUNDS.' 


I 


From  conmiand  "load" 

to  first  round 

From  first  round  to  sec- 
ond round 

From  second  round  to 

third  round 

From   third    round    to 

fourth  round 

From  fourth  round  to 

fifth  round 

From    fifth    round    to 

sixth  round 

From   sixth    round  to 

seventh  round 

From  seventh  round  to 

eighth  round 

From  eighth  round  to 

ninth  round 

From   ninth   round  to 

tenth  round 

Actual  time  to  fire  ten 
rounds 

Time  to  loosen  spindle 
nuts  and  for  vessels  to 
get  out  of  the  way  — 

Total  time  from 
command  "load" 
till  the  last  of 
the  ten  shots 
was  fired 


Min- 
utes. 


22 


Sec- 
onds. 


20J 
22 
22 
18} 

m 

34 
43i 

27J 
241 
50 


88 


1»A 


1 
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Beoord  of  firing  with  XO-inck  Crazier  foire  imwiul  B,  L,  ttetil  rifle,  WaknM 


Data. 


Ang.  24 


Aug.  28 


No. 

of 

fire. 


«7 


68 


Powder. 


Kind. 


12 

m    - 


15? 


161. 

^^ 


Weight. 


X&«.  Ox. 


240     0 


240 


Number  of 
priams. 


1,274 
Mnaket  powder. 

1,278 
Mnaket  powder. 


1,273 
Mnsket  powder. 

1,285 
Musket  powder. 


ProJeetUe. 

Kind. 

Weight 

V 

Pounds. 

576 

1 

• 

i 
1 

3 
I 

576 

y 

Travel  of 

ahot  in 

bore. 


Indi. 


Not  taken. 


275.200 


Eleva- 
tion. 


10 


10 


Prennrft 

peraqiiin 

inch  of 

bon. 


Pomidi. 


5  Q,  41. 
i  U,41, 


364 

41,480 


D,  40,000 
R,40.'^ 
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* 

dneMl,  at  Sandy  Hook  Proving  Oround,  from  Auguet  24  to  Augn9i  28, 1894, 


psirof 
itehet 
teeth 
lotch). 


Wind, 
strenfftii 

and 
dlnotkMB. 


17 


17 


Ai^ 


Special  remarks  abopt  each  fire,  aoob 
as  effect  on  piece,  acUon  of  breech 


GnB  star  ganged  after  tUs  Toand. 


2|  gallons  of  oil  added  in  cylinders. 
The  solder  Joint  at  the  right  end  of 
thfr  eopner  pipe  leading  from  the 
reserrou'  cylinder  to  the  piston  rod 
is  leaking  i^gain. 


Oensral  remarks. 


Fired  to  sea. 

Theoonnterweiffht  is  composed  of  9  oast* 
iron  disks  wUch  were  meant  to  weigh 
7.000  pounds  each;  i  cast-iron  semi- 
disks  whibh  were  meant  to  weigh 
1,000  pounds  each,  and  24  pigs  of  lead 
supposed  to  weigh  100  pounds  each. 
The  records  of  the  onantity  of  counter- 
weigbt  used  up  to  date  have  been  made 
up  on  the  above  basis. 

The  Bhipping  list  shows  the  cast*iran 
portion  of  the  counterweight  to  weich 
64,875  pounds  instead  of  87,000  pounds, 
indicated  by  the  above  data. 

The  average  weight  of  the  lead  pigs,  de- 
termined by  weighinff  10,  is  88  pounds. 

The  actual  weigbt  of  the  counterweight, 
as  finally  adjusted,  is  88,787  pounds  in- 
stesd  of  80,400  pounds,  as  stated  in 
round  57. 

Copper  cylinders  at  40.000  pounds  initial 
compression  and  tables  or  1808. 


OBD  94- 


.22 
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AUGUST  31,  18M. 


GUN    '*IN   BATTERY." 


To  determine  time  for  elevating  the  gan  from  —  5^  to  4- 1^^>  and  the  revene 
The  actual  limits  of  elevation  witli  uie  present  location  of  the  stops  are  —  ^ 

and  4- 16^. 
Greater  depression  can  be  secured  by  removlngthe  stops:    (See  Remarks  ronni 
The  gun  was  depressed  from  4- 1^"  to  —  4^  20'  in  34^  seconds  and  was  ele^ 

from  —  4^  20'  to  -f- 16^  in  31  seconds,  by  two  men  at  each  handwheel,  4  men  in  a 
To  determine  time  for  traversing  the  gun : 
The  gun  was  traversed  through  an  angle  of  48°  56'  (all  the  proof  platform  adi 

in  1  minute  69^  seconds,  by  two  men  working  on  each  handle,  4  men  in  all. 
To  determine  the  time  required  to  draw  the  gun  from  battery  by  hand: 
Two  tackles  were  used  for  this  purpose,  one  on  each  side.    Two  blocks  of  3  slu 

each  were  used  in  each  tackle.    £ach  fall  was  led  to  its  own  drum  on  the  gi 

windlass  which  constitutes  a  part  of  the  carriage. 
Ten  men  were  employed-— 4  on  each  handle  of  the  windlass  and  1  on  each 

The  eye  of  the  upper  l)lock  on  left  side  broke  at  the  end  of  3  minutes  and  38seo( 

The  gun  was  drawn  from  battery  the  remaining  distance  by  the  tackle  on  the  r 

in  order  to  proceed  with  other  details  of  the  programme  while  the  block  was  I 

repaired.    Time  not  noted. 

GUN    "FROM   BATTERY ." 

To  determine  time  required  to  traverse  the  gun : 

The  gun  was  traversed  tlirough  au  angle  of  48°  56'  (all  the  proof  platform  ad] 
by  4  men  on  each  handle,  8  men  in  all,  in  2  minutes  5f  seconds. 

To  determine  time  required  for  elevating  the  gun  from  — 4°  20^  to  -f- 16°  an* 
reverse : 

Elevated  in  30  seconds  by  2  men,  1  on  each  handwheel. 

Depressed  in  54^  seconds  by  2  men,  1  on  each  handwheel. 

Elevated  in  20  seconds  by  4  men,  2  on  each  handwheel. 

Depressed  in  29  seconds  by  4  men,  2  on  each  nandwheel. 

To  determine  the  time  required  for  the  gun  to  run  "in  battery" : 

Done  in  11^  seconds. 

Que  man  tripped  each  pawl,  2  men  in  all. 

The  time  was  kept  by  the  president  of  the  Ordnance  Board. 

SEPTEMBER  1. 1894. 
GUN   "in  battery." 

To  determine  time  required  to  draw  gun  from  battery  by  hand : 
The  tackles  used  and  their  arrangement  were  the  same  as  yesterday.    Ten 
were  employed ;  4  on  each  handle  of  the  windlass  and  1  on  each  fall. 

The  eye  of  the  upper  block  on  the  left  side  again  broke ;  this  time  at  the  end 
minutes  and  29  seconds.  This  eye  was  considerably  smaller  than  that  of  thei 
block.  The  left  tackle  was  disengaged  and  the  gun  drawn  back  the  remaimni 
tance  by  the  right  tackle  alone  in  7  minutes  4^  seconds.  The  men  were  distzifa 
as  before  except  that  2  men  were  on  the  fall  of  the  remaining  tackle. 


Minates. 

Seconds. 

Tot4dtiine  from  start  till  g[nii  was  "firom  battery"  (thepawlB 
in  the  20tb  pair  of  ratchet  teeth) 

14 
3 

58 
24} 

T^9R  d^l AT  CAimed  bv  removinir  left-  tackle 

Time  consumed  in  drawing  gun  from  batter? 

11 

38i 

None  of  the  counterweight  was  moved  for  this  operation. 

The  time  was  kept  by  the  president  of  the  Ordnance  Board. 

Firing  conducted  in  the  presence  of  the  Ordnance  Board.    Present:  M%). 
Phipps.  Ordnance  Department;  Capt.  F.  Heath,  Ordnance  Department;  Ca£» 
Crozief;  Ordnance  Department. 
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PBOGBESS  REPORT  ON  TEST  OF  BROWN  S-INCH  WIRE  GUN, 

(1  plate.) 

The  Obdnange  Boabd,  U.  S.  Abmy, 

New  Yobk  Absenal, 
Oovemors  Island^  N.  Y.  H.y  May  10, 1894, 

JiB:  The  following  progress  report  of  the  test  of  the  S-iiich  Brown 

[mental  wire  gun  is  respectfully  submitted: 

t  is  understood  that  complete  drawings  of  the  gun  are  on  file  in  the 

Inance  Office,  but  the  following  figures  are  given  for  ready  refer- 

«: 

fhtof  gtm torn..      8.75 

loer  of  segments 12 

gth  of  powder  chamber inches..    47.5 

meter  of  powder  chamber ^ inches..      5.25 

ght  of  projectile poimds..         60 

rol  of  shot rnoHes . . .  172. 5 

rice  charge pounds..         31 

iee  velocity foot-seconds..    2,300 

rice  pressore per  square  inch — ^poonds..  40, 000 

tering  chari^e pounds..         35 

tering  velocity 1 foot-seconds. .    2, 500 

taring  pressure per  square  inch — ^pounds..  50,000 

ied  euistic  strength per  square  inch — ^pounds..  63,*000 

'he  charges,  velocities,  and  pressures  are  what  were  expected  by 

gun  company  to  be  obtained  with  brown  powders. 

he  elastic  strength  is  given  as  the  pressure  at  the  bore,  which 

lid  reduce  the  pressure  between  the  longitudinal  segments  to  zero 

ier  the  supiK>sition  that  the  liner  should  remain  intact. 

iter  correspondence  with  the  trustees,  the  following  programme  for 

first  500  rounds  of  the  test  was  adopted: 

)  Twenty  rounds,  at  the  expense  of  the  United  States,  to  be  allowed  for  the  pur- 

of  testing  powder,  making  adjustments,  etc.,  these  rounds  to  be  fired  at  any 

e  of  the  test  that  the  company  may  desire. 

)  Twenty  rounds  to  be  fired  with  charges  giving  pressures  of  36,000  to  40,000 

ids  per  square  inch. 

f  Sixty  rounds  to  be  fired  with  ohargestgiving  pressures  of  50,000  x>ounds  per 

re  inch,  to  be  known  as  battering  charges. 

I  Eighty  rounds  to  be  fired  with  charges  giving  pressures  of  40,000  pounds  per 

re  inch,  to  be  known  as  service  charges. 

I  Twenty  rounds  to  be  fired  with  battering  charges. 

I  Eighty  rounds  to  be  fired  with  service  charges. 

I  Twenty  rounds  to  be  fired  with  battering  charges. 

I  Eighty  rounds  to  be  fired  with  service  charges. 

I  Twenty  rounds  to  be  fired  with  battering  charges. 

))  Eighty  rounds  to  be  fired  with  service  charges. 

L)  Twenty  rounds  to  be  fired  with  battering  charges. 

h  The  company  to  be  permitted  to  fire,  at  its  own  expense,  whatever  number  of 

OS  it  may  aesixe  for  the  purpose  of  testing  powder,  making  adjustments,  etc., 
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each  round  with  pressure  as  high  as  40,000  and  less  than  60,000  pounds  per  sqiian 
inch  to  be  considered  a  battering  round  of  the  test.  Bounds  with  pressures  leas  thu 
40,000  pounds  per  square  inch  not  to  be  counted  in  the  test. 

(13)  Charges  giving  pressures  accidentally  less  than  those  established  for  sern« 
and  battering  charges  by  not  more  than  5  per  cent  may  be  counted  as  such  chargtt. 

(14)  The  company  to  be  permitted  to  fire,  in  lieu  of  any  batterinfi^  charge,  a  ch^ge 
giving  a  pressure  greater  than  50,000  pounds  per  square  inch.  Such  round  to  becon- 
sidered  a  battering  round  of  the  test. 

(15)  The  angles  of  elevation  to  vary  between  7  degrees  depression  and  20  degrea 
elevation,  and  to  be  determined  by  the  board. 

(16)  The  company  to  be  permitted  to  insert,  at  its  own  expense,  a  chase  liniagis 
the  gun  at  any  stage  of  the  test. 

(17)  The  company  to  be  permitted  to  renew,  at  its  own  expense,  the  lining  tobe 
whenever  it  may  desire,  the  endurance  and  condition  upon  removal  of  each  tube  to 
be  carefull}^  noted. 

(18)  Should  the  breech  mechanism  fail,  the  company  to  be  permitted  to  replace  it, 
at  its  own  exx>ense,  by  a. stronger  one. 

(19)  The  company  to  be  permitted  to  change,  at  its  own  exi>ense,  the  character  rf 
thecas  check  should  the  one  provided  be  found  unsuited  to  high  pressures. 

(20)  The  company  to  be  permitted  to  use  a  lubricating  wad,  or  other  device  desigsfld 
to  diminish  erosion,  at  the  base  of  the  projectile. 

(21)  The  gun  to  be  star  gauged  after  each  relining,  after  each  100  rounds  of  tl» 
test,  and  at  such  other  time  as  the  board  may  direct. 

(22)  Velocities  and  pressures  to  be  measured  for  a  sufficient  number  of  roundito 
determine  these  elements  for  each  charge  and  kind  of  powder. 

The  gun  was  mounted  upon  an  old-style  8-inch  casemate  carnage 
altered  for  the  purpose,  and  in  accordance  with  the  above  programno 
the  rounds  exhibited  by  the  inclosed  table  have  been  fired. 

In  the  earlier  rounds  much  difficulty  was  experienced  with  the  pres- 
sure gauges,  of  which  as  many  as  five  were  sometimes  used  for  ^e  sanM 
round  with  great  disagreement  as  to  records.  Some  of  the  gauges 
were  secured  in  the  usual  way  and  some  were  placed  loose  in  the  boit 

The  records  of  pressure  throughout  the  test  exhibited  much  irregu- 
larity, varying  oiten  by  10,000  or  12,000  pounds  in  consecutive  roonds 
with  equal  charges  of  the  same  kind  of  powder.  In  endeavoring  to 
obtain  a  pressure  of  50,000  pounds  per  square  inch  with  brown  powder, 
abnormal  results  were  frequently  obtained,  the  pressure  rising  from 
about  43,000  pounds  per  square  inch  to  70,000  or  80,000  pounds  for  a 
slight  increase  in  the  charge.  The  pressures  thus  recorded  were 
undoubtedly  in  most  cases  wave  pressures,  and  to  reduce  their  inten- 
sity an  igniter  consisting  of  from  2  to  3  ounces  of  rifle  x>owder,  which 
was  sewed  in  a  long  serge  tube,  was  stretched  throughout  the  length 
of  the  cartridge.  With  this  the  abnormal  pressures  were  not  so  fre- 
quent, although  they  still  occurred. 

A  wad  of  hair  felt  three-fourths  of  an  inch  thick,  upon  which  was 
spread  seven-eighths  of  an  inch  thickness  of  paraffin,  was  placed  in 
rear  of  the  projectile  with  the  design  on  the  part  of  the  inventor  oi 
diminishing  erosion. 

Up  to  and  including  the  eighty- seventh  round  the  gas  check  used 
was  a  copper  cup  placed  against  the  met^allic  head,  taking  the  place  oi 
the  usual  mushroom  head;  after  this  round  this  was  changed  to  the 
ordinary  form  of  the  de  Bange  gas  check  with  split  ring. 

At  the  fifty-fifth  round,  which  was  with  32  pounds  of  brown  prismftti( 
powder,  a  mean  pressure  of  76,750  pounds  was  recorded,  and  the  spindle 
was  broken  across  at  the  inner  end  of  the  thread  for  the  locking  nuts 
In  this  round  the  long  igniter  in  a  tube  was  not  used.  A  new  spindle 
was  made. 

At  the  one  hundred  and  seventeenth  round  the  spindle  was  agaii 
broken,  the  charge  being  30  x)onnd  s  of  brown  prismatic  powder  and  tb< 
mean  recorded  pressure  being  52,700  pounds  per  square  inch. 
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A  new  spindle  was  fitted  to  the  old  mnsbroom  head,  but  at  the  one 
inndred  and  nineteenth  round  it  was  again  broken,  this  time  into  three 
nieces,  the  charge  being  the  same,  i.  e.  30  pounds  of  brown  prismatic 
bowder,  and  the  record^  pressure  50,500  pounds  per  square  inch.  A 
lew  spindle  was  made  which  lasted  until  the  suspension  of  the  test. 

After  the  fifty-fifth  and  one  hundred  and  sixty- first  rounds  rubber 
impressions  were  taken  of  the  portion  of  the  bore  in  the  vicinity  and 
forward  of  the  front  end  of  the  lining  tube;  the  latter  set  shows  a  slight 
twisting  of  the  lining  tube  and  serious  scoring  forward  of  it,  the  joints 
between  the  staves  l^ing  also  distinctly  marked. 

The  impressions  are  forwarded  separately  by  express. 

After  the  one  hundred  and  ninety-second  round,  which  was  with  a 
charge  of  36  pounds  of  brown  prismatic  powder,  giving  recorded  pres- 
sures of  50,956  pounds  and  48,450  pounds  in  the  two  gauges  used,  two 
large  cracks  were  discovered  in  the  lining  tube  in  the  positions  shown 
on  the  inclosed  tracing.  The  upper  crack  is  about  one-quarter  of  an 
inch  wide  at  its  widest  part  and  the  lower  one  slightly  narrower.  A 
considerable  quantity  of  gas  escaped  from  under  the  front  edge  of  the 
tmnnion  ring,  which  seems  to  have  passed  through  the  staves  and 
wire,  although  it  is  possible  for  it  to  have  passed  around  the  rear  ends 
of  the  staves,  through  the  screw  threads  of  the  rear  spool  ring,  and 
then  through  the  wire.  Impressions  showing  the  cracks  are  forwarded 
by  express.. 

The  gun  being  rendered  unserviceable,  the  test  was  suspended,  and 
permission  was  given  the  company  to  remove  it  for  dismantling  and 
inspection  by  the  board,  which  permission  they  have  not  yet  availed 
themselves  of. 

Considerable  interest  attaches  to  the  experiments  with  Leonard 
smokeless  i>owder,  which  were  made  during  the  progress  of  the  test,  but 
which  will  not  be  dwelt  uiK)n  here,  attention  only  being  invited  to  the 
one  hundred  and  sixteenth  round  giving  a  velocity  of  2,986  foot  seconds, 
with  recorded  pressures  of  40,100  and  S),240  pounds  per  square  inch. 

The  breech  mechanism,  with  the  exception  of  the  breiUss  of  the 
spindle  noted,  worked  satisfactorily  throughout 

The  final  star  gauging  is  not  yet  completed;  the  record  will  be  for- 
warded later. 

It  is  requested  that  the  rubber  impressions  be  returned  to  the  Prov- 
ing Ground  for  storage. 

Filing  record  is  sent  separately  by  mail. 

Frank  Heath, 
Captaiuj  Ordnance  Department^  U.  8,  Army^ 

Senior  Member  Present. 
William  Oeoziee, 
Captain,  Ordnance  Department,  U,  S.  Army, 

The  Ohiep  of  Obdnanoe,  U.  S.  Army, 

Washington,  D,  0. 
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Baund9  fired  from  S-inek  Brown  9egmental  teire  gun, 

BROWN  PRISMATIC  POWDER. 


Nnmber 
of  roonds. 


10 
1 
8 
1 
1 
1 
2 
2 
2 
2 
« 
6 
8 
1 
2 
8 
3 
2 
8 
2 
1 
2 
1 
I 
4 
3 
3 
1 
2 
1 
1 
5 


Charge. 


Poundi. 
12 
20 
25 
26 
27 
27 
28 


28 
28 

S*» 

30 
80 
80 
30 
30 
81 
81 
81 
31 

31i% 

82 

82 

32 

34 

86 

35 

35 

85 

86 

86 

86A 

MA 


Average 
Telocity. 


1,217 
1,003 
1,750 


l.MO 
1,889 


1,900 

'2.'io6 


1.870 
2,082 


2,067 
2,110 


1,089 
2,100 
2.230 
2,150 
2,282 
2.100 


2,172 
2,200 


Average 
preaanre. 


12.000 
17,500 
30,000 
84,000 
85,000 
26,500 
42,200 
38,500 
38,500 
47,000 
41,000 
40,000 
30,000 
45,000 
50,000 
60,000 


44,000 
50,000 
55,000 


50,500 
32.000 
43,000 
76,500 
32,000 
32,000 
36,000 
46,000 
65,400 
40,000 
49,600 
36,500 
40,000 


Nnmber 
of  roonda. 


13 


Charge. 


Averafi 

T^OCl^ 


Total..  144 


2,428 
2,380 


LEONARD  SMOKELESS  POWDER. 


2 

6 

1,100 

9.000 

19 

2,770 

8 

6 

1,575 

18,000 

20 

2,768 

8 

7 

1,600 

16.000 

21 

2,839 

7A 

1,600 

19. 100 

24 

2.088 

8 

1,607 

16,000 

26 

1,798 

8 

1,917 

64,000 

26 

2,629 

9 

1,800 

16,160 

26 

2,765 

11 

2,000 

23,000 

26 

2,450 

11 

1,564 

18,000 

30 

2,986 

13 

2,250 

32,000 

30 

2,856 

13H 

2,046 

22.600 

30 

8.088 

14 

1,807 

32,000 

80 

8,194 

14 

2.411 

40,700 

30 

2,670 

15 

1,648 

14,024 

32 

2,608 

16 

1,932 

17,150 

32 

3,000 

15 

2,368 

33,000 

84 

2,976 

15 

2,100 

86 

3,090 

17 
17 

1.896 
2.490 

24,000 
35,009 

Total.. 48 

iSfcri^Tt  e»t  M^'' 
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Rounds  fired  from  5'ineh  Brown  gegmontal  wire  gun, 
BROWN  PRISMATIC  POWDER. 


Nnmber 
of  rounds. 


1 
2 
10 
1 
8 
1 
1 
1 
2 
2 
2 
2 

6 

8 
1 
2 
8 
3 
2 
8 
2 
1 
2 
1 
I 
4 
3 
3 
1 
2 
1 
I 
5 


Charge. 


Poundi. 
12 
20 
25 
26 
27 
27 
28 


28 
28 

^ 

30 
80 
30 
30 
30 
31 
81 
31 
81 

S^ 
82 

32 

32 

34 

35 

35 

35 

35 

36 

36 

36* 

36^ 


Average 
Telocity. 


1,217 
1,603 
1,750 


1,000 
1,880 


1,900 
'2,106 


1,870 
2,082 


2,067 
2,110 


1,980 
2,100 
2,230 
2,150 
2,282 
2,100 


2,172 
2,200 


Average 
preaanre. 


12.000 
17.500 
30,000 
34,000 
35,000 
26,500 
42,200 
38,500 
38,500 
47,000 
41,000 
40,000 
30,000 
45,000 
50,000 
60,000 


44,000 
50,000 
55,000 


50,500 
32,000 
43.000 
76,500 
32,000 
82,000 
36,000 
46,000 
65,400 
40.000 
49.500 
86,500 
40,000 


Number 
of  ronnda. 


13 


Total..  144 


Charge. 


Average 
vdocity. 


2,000 
2,229 
2.811 
2,302 
2,242 


2,247 
2,176 


2,150 
2,340 
2,006 


2,157 
2,284 
2,007 
2,117 


2, 


2,428 
2,380 


A 
pr 


LEONARD  SMOKELESS  POWDER. 


2 

6 

8 

6 

3 

7 

7A 

8 

8 

9 

11 

11 

13 

13H 

14 

14 

15 

15 

15 

15 

17 

17 

1,100 
1,575 
1,600 
1,690 
1,697 
1.917 
1,800 
2,000 
1,554 
2,250 
2,045 
1,807 
2.411 
1,548 
1,932 
2,368 
2,100 
1.895 
2,490 


9,000 
18,000 
15,000 
19, 100 
16,000 
64,000 
16,150 
23,000 
18,000 
32,000 
22,500 
32,000 
40,700 
14,024 
17,150 
33,000 


24,000 
35,00Q 


Total.. 48 


19 
20 
21 
24 
25 
25 
25 
25 
30 
30 
30 
80 
30 
32 
82 
34 
86 


2,770 
2,768 
2,839 
2,088 
1.798 
2,629 
2,755 
2.450 
2,986 
2,856 
8,088 
3,194 
2,670 
2,508 
8.000 
2,976 
3,090 


JVc^g^*w  on  /7.S7 


J  f 


I 

I. 
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REPORT  UPON  DISMANTLING  BROWN  6'INCH  WIRE  WOUND  GUN. 

(2  plates.) 

The  Ordnance  Boabd,  U.  S.  Abmy, 

New  York  Assenajl, 
Ofivernora  Islandj  N,  Y.  Harbor j  September  5,  1894. 

^^  board  has  the  honor  to  report  that  since  May  10,  last,  the  date 
its  progress  report  of  tests  of  the  6-inch  Brown  segmental  wire  gnn, 
6  company  has  availed  itself  of  the  permission  granted  to  remove  the 
Q  to  its  works  for  dismantling. 

As  previously  reported,  after  the  one  handred  and  ninety-second 
ind  the  gun  was  found  to  be  unserviceable;  two  large  cracks  were 
covered  in  the  lining  tube  and  a  considerable  quantity  of  gas  noticed 
aping  from  under  the  front  edge  of  the  trunnion  ring. 
)n  the  3d  of  August,  1894,  Maj.  Frank  H.  Phipps  and  Capt.  Frank 
ith,  of  the  board,  proceeded  under  instructions  to  Bridsboro,  Pa.,  to 
Qess  dismantling  of  the  gun.  Upon  removing  the  jacket  it  was  dis- 
Bred  that  one  of  the  segments  had  parted  at  about  34^  inches  from 
breech,  the  escaping  gas  had  cut  the  wires  at  this  point  at  every 
T,  leaving  an  opening  about  one-eighth  of  an  inch  wide,  full  width 
le  segment  from  lining  tube  to  the  space  between  wires  and  jacket, 
escape  of  gas  was  thus  accounted  for.  The  bore  was  considerably 
led  and  scored,  but  thesegments,  with  the  oneexception,  wereintact. 
tographs  of  the  tube  and  broken  segment,  showing  crack  and  break, 
herewith  submitted.  From  the  api)earance  of  the  fractured  ends 
le  segment  the  board  is  of  the  opinion  that  the  rupture  took  place 
etime  before  the  discovery  of  escaping  gas,  but  how  long  before  it 
no  means  of  determining. 

he  boar  J  is  also  of  the  opinion  that  no  information  could  be  obtained 
a  further  test  of  this  gun  of  sufficient  importance  to  justify  the 
ense  required  to  put  it  in  serviceable  condition. 

Frank  H.  Phipps, 
Major y  Ordnance  Department^  U.  S.  Army,  President, 

Frank  Heath, 
Captain,  Ordnance  Department,  U,  8.  Army. 

he  Chief  op  Ordnance,  U.  8.  Army, 

Washington,  D.  0. 

(1783) 
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EST8    OF  A  BATTERY  OF  PNEUMATIC  DYNAMITE  GUNS  AT  SANDY 

HOOK, 

(6  plates.) 

The  Obdnancb  Board,  U.  S.  A., 

Kew  ITobk  Arsenal, 

Governors  Island,  I^ew  York  Harbor, 

New  YorJc  City,  October  5, 1894. 

Sir:  In  compliance  with  your  instructions  of  March  26, 1894,  direct- 
Qg  the  board  to  <' conduct  and  report  with  conclusions  the  tests 
eqnired  for  acceptance  of  the  battery  of  pneumatic  dynamite  guns  to 
»e  erected  by  the  Pneumatic  Torpedo  and  Construction  Company,  at 
(andy  Hook,  N.  J.,  lender  its  contract  of  January  27, 1893,"  it  has  the 
lonor  to  submit  the  following: 

The  battery  consists  of  two  15'inch.guns,  model  1890,  and  an  8-inch 
nin,  with  the  necessary  boilers,  air  compressors,  reservoirs,  and  elec- 
ric  motors. 

A  detailed  description  of  these  guns  and  accessories  is  given  in  the 
leport  of  the  Chief  of  Ordnance  for  1890,  page  364.  The  description 
herein  given  by  Lieut.  Col.  J.  P.  Farley,  Ordnance  Department, 
applies  to  the  present  battery,  except  in  the  following  particulars, 
rhich  have  been,  with  the  drawings,  furnished  by  the  Pneumatic  Tor- 
^o  and  Construction  Company. 

THE  8-INCH  GUN. 

The  hydraulic  ram  for  elevating  .and  the  hydraulic  motor  for  travers- 
Rg  have  both  been  replaced  by  electric  motors^  located  within  the  gun- 
arriage  frame.  One  electric  motor  for  traversing. is  connected  by  suit- 
>ble  gears  to  a  pinion  on  a^ertical  shaft  at  the  front  of  the  carriage, 
rhich  engages  in  a  circular  rack  bolted  to  the  foundation. 

The  other  electric  motor  is  geared  to  a  winding  drum,  on  which  is 
round  a  wire  roi)e  that  elevates  the  gun.  The  wire  roi)e  is  attached  to 
he  heel  of  the  truss  which  supports  the  barrel.  The  electric  motors 
jre  of  the  "  Lundell  ^  tyi)e  series,  wound  for  125  to  130»  volts.  They 
re  nominally  rated  at  five-horse  x>ower. 

The  electric  current  is  directed  to  either  of  the  motors  by  a  switeh 
ocated  in  an  iron  box  near  the  breech  of  the  gun.  The  speed  of  the 
notors  is  governed  by  a  rheostat  located  under  the  loading  platform  and 
he  motors  are  started,  stopped,  and  reversed  by  a  controller,  also  under 
he  pli^tform.  The  controUer  is  moved  by  a  handwheel  within  easy 
each  of  the  gunner  when  he  sights 'the  gun. 

The  weight  of  the  truss  and  barrel  have  been  balanced  by  a  counter- 
weight hung  in  a  pit  directly  under  the  pintle  of  the  carriage.    The 

845 
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counterweight  is  supported  by  wire  ropes  attached  to  the  same  wind- 
ing drum  that  serves  for  elevating.  Orank  handles  are  placed  on  botb 
sides  of  the*  carriage  for  traversing  and  elevating  by  hand  power. 

Live  rollers  have  been  placed  in  the  wheels  of  the  carriage  in  order 
to  reduce  the  friction.  These  roller  bearings  consist  of  11  steel  rollers 
I  inch  in  diameter,  5  inches  long,  held  in  a  bronze  cage.  Each  roller  is 
separated  from  its  neighbor  by  a  bronze  bar  to  prevent  their  grinding 
upon  each  other. 

Dust-proof  washers  are  placed  at  each  end  of  each  wheel  to  prevent 
sand  or  dirt  getting  into  the  rollers.  Similar  roller  bearings  have  been 
put  in  the  wheels  of  the  15-inch  gun  carriages. 

A  new  interlocking  mechanism  has  been  placed  on  the  breech  of  the 
8-inch  gun  to  interlock  the  firing  lever  and  valve  mechanism  with  the 
breech  gate  in  order  to  prevent  the  possibility  of  discharging  the  gun 
when  the  breech  is  open.  The  firing  handle  moves  a  horizontal  shaft 
placed  above  and  at  right  angles  with  the  axis  of  the  barrel.  On  this 
shaft,  bearing  against  the  end  of  the  left  trunnion,  is  a  cast-iron  sector 
keyed  to  the  shaft  and  moved  with  the  firing  handle.  A  1-inch  steel 
bolt  moves  through  a  hole  drilled  diagonally  ki  the  left  trunnion.  One 
end  ofthisbolt  protrudes  out  of  the  center  of  the  left  trunnion;  the 
other  enters  a  hole  in  the  bi'eech  gate.  This  bolt  has  a  longitudinal 
movement.  When  in  the  extreme  right  position  it  locks  the  breach  gate. 
When  in  the  extreme  left  position  it  locks  the  firing  handle  and  valve 
mechanism  by  intercepting  the  motion  of  the  sector  at  the  end  of  the 
left  trunnion.  In  any  intermediate  position  both  the  breech  gate  and 
firing  mechanism  are  locked.;  on  one  side  of  this  sliding  bolt  is  a  rack, 
and  into  this  rack  meshes  a  small  pinion  which  is  secured  to  the  end  of  • 
the  small  vertical  shaft  which  extends  up  through  the  top  of  the  breech 
casting.  On  the  top  of  this  vertical  shaft  is  a  second  pinion  inclosed 
in  a  bronze,  box  to  protect  it  from  dirt  and  to  serve  as  a  guide  for  af 
second  sliding  rack  which  meshes  with  the  pinion.  The  hinge  pin  of 
the  breech  gate,  which  stands  in  a  vertical  position  when.the  gun  is  not 
elevated,  protrudes  out  of  the  top  of  the  breech  casting,  and  has  on 
the  top  end  of  it  a  fork  holding  a  handle  by  which  the  breech  is  opened 
and  closed.  This  handle  has  two  motions,  one  in  a  horizontal  plane  to 
open  and  close  the  breech,  the  other  in  a  vertical  plane  to  move  the 
bolt  which  does  the  interlocking.  The  horizontal  motion  is  through  an 
arc  of  about  95  degrees  and.  the  vertical  motion  about  the  same.  The 
movement  of  the  handle  is  guided  by  a  slot  in  a  brass  box  which 
covers  the  top  of  the  breech-hinge- pin  and  incloses  the  mechanism.  By 
raising  the  handle  in  a  vertical  plane,  motion  is  given  to  sliding  bar  by 
a  lug  attached  to  the  handle  engaging  in  a  notch  in  the  sliding  bar.  A 
rack  is  cut  on  the^side  of  the  bar  to  engage  with  a  pinion  on  a  short 
vertical  shaft.  Another  small  pinion  is  secured  to  the  lower  end  of  this 
shaft,  which  in  turn  transmits  the  motion  to  a  second  sliding  bar, 
extending  across  the  top  of  the  breech  to  the  vertical  shaft  which  moves 
the  interlocking  bolt,  as  explained  above.  Thus  by  means  of  two  slid- 
ing bars  with  racks,  four  pinions  and  two  vertical  shafts,  the*  motion  of 
the  handle  is  transmitted  to  the  interlocking  bolt. 

A  reverse  motion  of  the  handle  first  in  a  vettical  plane  unlocks  the 
breech  gate  and  locks  the  firing  mechanism,  and  then  further  movement 
in  a  horizontal  plane  opens  the  breech.  By  this  means  all  of  the  move- 
ments of  opening  and  closing  the  breech  and  interlocking  the  same  with 
the  firing  mechanism  are  accomplished  by  the  movement  of  a  single 
handle  located  within  easy  reach  on  the  top  of  the  breech  casting. 
The  interlocking  is  absolutely  positive  and  thus  making  it  imx>ossible 
for  an  accident  to  happen — ^w\\\c\i  \\»  '^^^  dA«i\gix'^^\ft  prevent. 
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The  accompanying  drawings  of  this  breech  interlocking  mechanism 
will  aid  in  making  clear  its  method  of  working,  Plates  I  and  II. 

THE  15-INCH  GUN. 

The  hydraulic  power  for  handling  the  gnns  has  been  replaced  by  elec- 
tric power.  One  electric  motor  serves  to  both  traverse  and  elevate  the 
piece.  Two  friction  clutches  are  placed  on  horizontal  shafts,  and  so 
arranged  that  they  can  be  operated  by  a  horizontal  handle  within  reach 
of  the  ganner,  who  stands  on  a  platform  on  the  left  side  of  the  car- 
nage. When  this  lever  is  in  one  extreme  position,  one  of  the  friction 
dutches  is  thrown  into  gear  with  the  elevating  worm.  When  the  han- 
dle is  in  the  other  extreme  i)08ition,  the  second  6'iction  clutch  is  thrown 
into  gear  with  the  traversing  worm  and  the  first  clutch  is  thrown  out 
of  gear.  In  the  middle  position  of  the  handle  both  clutches  are  thrown 
out  of  gear.  The  elevating  worm  engages  with  a  rack  sector  attached 
to  the  gun  and  thus  elevates  the  gun. 

The  traversing  worm  engages  with  a  worm  wheel  keyed  to  the  top 
of  a  vertical  shaft,  having  a  pinion  on  its  lower  end  engaging  with  the 
circolar  rack  on  the  interior  of  the  bed  plate. 

The  electric  motor  is  of  the  drum  typeof  armature,  revolving  between 
four  pole  pieces.  It  is  a  slow-speed,  series- wound  machine,  controlled 
by  a  rheostat  placed  underneath  the  platform  at  the  left  of  the  carriage. 
^ore  or  less  resistance  is  thrown  in  or  out  of  the  circuit,  and  the  motor 
j^  reversed  by  a  hand  wheel  attached  to  a  vertical  shaft  extending  out 
of  the  controller  box  placed  underneath  the- platform.  The  current  to 
the  electric  motors  iu  all  the  gun  carriages  is  supplied  by  a  dynamo, 
built  by  the  Easton  Electric  Company,  located  within  the  engine  house 
and  driven  by  a  high-speed  ^ew  York  safety  steam-power  engine.  The 
current  supplied  usually  has  an  electro-motive  force  of  130  volts,  the 
strength  of  the  current  depending  upon  the  speed  with  which  the 
motors  are  running,  conditions  of  starting  and  stopping,  etc.  The 
current  is  conveyed  to  the  motors  in  the  gun  carriage  by  insulated 
cables  which  pass  up  through  the  pintle  of  the  carriage,  a  suitable 
swinging  joint  having  been  provided  to  permit  the  gun  to  be  traversed 
through  360°  without  breaking  the  continuity  of  the  circuit. 

The  method  described  by  Col.  Farley  of  bringing  projectiles  from  the 
magazine  and  placing  them  on  the  loaaing  carriage  is  not  the  same  as 
that  now  used  at  Sandy  Hook.  Instead  of  a  railway  track  of  which  he 
speaks,  trucks  have  been  used  to  wheel  the  projectile  in  its  loading 
tray  from  the  magazine,  the  trays  being  run  off  the  trucks  onto  the 
loading  carriage  when  two  are  brought  in  line.  The  track  might  easily 
l)e  substituted  for  the  trucks. 

THE  AIB  GOMPBESSOBS. 

The  air  compressors  used  at  Sandy  Hook  were  built  by  the  Kand 
Drill  Company.  They  are  duplex,  having  two  high-pressure  steam 
cylinders  with  connecting  rods  attached  to  cranks  on  opposite  ends  of 
the  shaft,  at  90  degrees  from  each  other,  with  a  heavy  fly  wheel  between 
them. 

The  engines  are  of  the  "  girder"  type,  with  the  "  Meyers  automatic 
cut-off  valve  gear."  The  air  cylinders  are  four  in  number,  two  being 
placed  in  line  with  each  steam  cylinder,  one  piston  rod  extending 
through  the  steam  cylinder  and  air  cylinders.  There  are  three  stages 
of  compression  which  take  place  in  two  low-pressure  cylinders,  one 
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intermediate  and  one  high-pressare  cylinder.  The  low-presanre  cylin- 
ders have  pistons  packed  with  the  ordinary  metallic  rings,  but  are 
single  acting,  one  end  of  each  cylinder  having  been  left  open.  The 
air  is  compressed  in  these  cylinders  to  about  75  pounds  per  square 
inch.  From  these  it  passes  to  an  intercooler,  which  consists  of  a 
series  of  copper  pipes  surrounded  by  water.  The  outer  casings  of  the 
intercoolers  are  of  cast  iron.  They  are  cylindrical  in  form  and  located 
in  a  horizontal  position  just  above  the  air  cylinders.  The  air  passes 
from  the  first  intercooler  to  the  intermediate  cylinder,  where  it  receives 
its  second  compression  to  about  425  pounds  per  square  inch.  From 
this  cylinder  it  passes  to  a  second  intercooler,  which  is  similar  in  eveiy 
respect  to  the  first.  From  the  second  intercooler  it  flows  to  the  high- 
pressare  cvlinder,  where  it  receives  its  final  compression,  varying  fii^m 
425  pounds  to  2,000,  according  to  the  conditions  under  which  the 
machine  is  running.  Afber  leaving  the  compressor  the  air  passes 
through  a  cooler  located  underneath  the  floor  and  consisting  often  coib 
of  ^-inch  copper  pipe  connected  in  parallel  to  suitable  bronze  manifolds 
ana  submerged  in  a  tank  of  water.  When  the  air  leaves  this  cooler  it 
has  a  temperature  slightly  above  that  of  the  atmosphere.  From  this 
cooler  the  air  flows  to  the  reservoirs  in  the  building  or  to  the  gun.  AU 
of  the  air  cylinders  are  water-jacketed.  All  of  the  air-cylinder  valves, 
both  intake  and  outlet,  are.  of  the  ^<  poppet "  type,  with  springs  to  close 
them.  Water  for  the  air-cylinder  jackets,  intercoolers,  and  after- 
coolers  is  supplied  by  2  small  Worthington  duplex  pumps,  each  capable 
of  supplying  about  180-  gallons  per  minute.  Each  air  compressor  is 
designed  to  supply  350  cubic  feet  of  air  at  1,000  pounds  pressure  per 
square  inch  when  running  at  125  revolutions  per  minute. 

The  following  are  some  of  the  more  important  dimensions  and  a  brief 
description  of  the  parts  of  the  compressors  in  detail: 

ENGINE. 

There  are  two  steam  cylinders,  each  16  inches  diameter  by  22  inches 
stroke,  with  Corliss  frames  having  a  foot  under  the  end  of  the  guide. 

Cross  heads  and  guides, — ^The  crosshead  guides  are  bored  in  line  with 
the  cylinders,  and  at  the  same  setting  the  cylinder  flanges  are  turned 
to  secure  alignment.  The  cross-head  gibs  are  of  composition  a^ustable 
by  set  screws  to  take  up  wear.  No  babbit  is  used  in  any  bearing  aboat 
the  machine. 

Main  hearings, — ^The  main  bearings  are  in  four  parts,  with  wedge 
adjustment  for  taking  up  wear.  The  wearing  surfaces  are  of  composi- 
tion except  the  top  piece  which  is  cast  iron.  The  bottom  pieces  are 
fitted  with  self-adjusting  rocking  device  to  secure  accurate  bedding. 
A  large  opening  is  cast  through  the  pillow-block  cap  and  top  pieces  of 
bearings  to  allow  inspection  of  the  shaft  while  in  motion,  and  flooding 
if  necessary.  The  openings  are  closed  by  removable  caps  fitted  with 
automatic  sight-feed  lubricators. 

Steam  cylinders  and  pistons, — ^The  pistons  are  fitted  with  a  follower, 
and  spring  set  rings  arranged  to  carry  their  share  of  the  weight  of  the 
piston.  The  piston  rods  are  of  steel.  The  cylinders  are  felted  and 
lagged  with  walnut. 

Steam  valve  gear, — ^The  steam  cylinders  are  fitted  with  "  Meyers' 
adjustable  cut-ofF  valves,''  adjustable  by  a  handwheel  when  the  engine 
is  in  motion,  and  the  point  of  the  cut-off  is  indicated  by  a  moving 
pointer,  allowing  the  compressor  to  be  run  with  wide-oi)en  throttle 
entirely  under  control  of  the  cut-off  valve. 
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cylinders  a/nd  pistons. — ^The  air  is  compressed  in  three  stages, 
^  equalize  the  work  between  the  two  engines  the  first  stage  is  done 
)  cylinders,  single-acting  and  arranged  one  on  each  side  of  the 
ne.  The  low-pressure  cylinders  are  fitted  with  single-acting 
ts;  the  intermediate  and  high-pressure  cylindei-s  with  plungers 
1  directly  by  the  low-pressure  pistons.  The  intermediate  and  high- 
ire  cylinders  have  their  plungers  packed  by  means  of  stuffing 
,  soft  packing  being  used  in  the  former  and  metallic  rings  in  the 
.  The  low-pressure  cylinder  is  14  inches  in  diameter,  intermediate 
hes,  and  the  high-pressure  4^  inches.  All  of  the  air  cylinders 
»ter-jacketed. 

^coolers, — ^The  intercoolers  have  90  square  feet  of  cooling  surface 
composed  of  brass  tubes.  The  intercoolers  are  made  upon  the 
e-pipe  system,  obviating  all  strains  due  to  expansion  and  con- 
on. 

>emar. — Each  engine  is  provided  with  a  speed  governor  to  pre- 
acing.  The  governors  are  of  the  ordinary  "  ball  ^  type,  controlUug 
>eed  by  throttling, 

wheel — ^Fly  wheels  are  made  in  halves  and  weigh  about  6,400 
Is: 

BOILEBS. 

t;ead  of  6  boilers  mentioned  in  Col.  Farley's  report,  4  have  been 
Led.  Two  were  built  by  the  Biglow  Boiler  Company  and  corre- 
with  Col.  Farley's  description.  The  other  2  boilers  were  built  by 
Lmes  L*on  Company  and  are  of  the  following  dimensions  and 
iption : 

^TofslieU inches..  66  Thickness  of  head inch..  ^ 

lof  shell feet..  16  Nnmber  of  tubes 98 

tierofdome inches..  S6  Diameter  of  tubes inches..  3 

;  of  dome do 40  Length  of  tubes feet..  16 

less  of  shell inch.,  f 

)  shells,  heads,  and  domes  of  the  boilers  are  of  the  best  flanged 
having  a  tensile  strength  of  60,000  i)ounds  per  square  inch  of 
D.    Tubes  are  the  best  American-make  charcoal  iron,  lapwelded. 

a  are  of  best  refined  iron.    All  rivets  equal  to  Burden's  best 

I 
•. 

^tructian. — ^The  shells  of  the  boilers  are  constructed  with  one  plate 
3  bottom  and  one  plate  on  the  top.  There  are  no  seams  on  the 
m  of  the  boilers  except  at  the  head.  Horizontal  seams  and  the 
seams  are  double-staggered  riveted;  other  seams  single-riveted, 
s  and  domes  are  braced  to  the  shells  of  the  boilers  with  solid 
bot  braces  riveted  at  each  end.  There  is  a  manhole  in  the  top  of 
shell  back  of  the  dome,  and  a  manhole  in  the  front  head  under  the 
.  The  boilers  are  supported  on  the  masonry  by  two  cast-iron 
:ets  riveted  to  each  side  of  the  shell.  The  tubes  are  set  in  straight, 
)ntal,  and  vertical  rows  about  1  inch  apart  each  way.  There  is  a 
s  box  at  the  front  end  oi  each  boiler.  Each  boiler  has  an  arch 
with  flue  door  and  frame  of  cast  iron  bolted  to  the  smoke  box; 
leflue,  fire  and  ash  pit  doors.  The  fire  doors  are  provided  with 
and  necessary  mouthpieces  for  supporting  brick  around  the  open- 
There  is  a  door  at  the  back. 

)  grates  are  66  inches  wide  and  60  inches  long,  with  the  necessary 
ig  bars. 

)  two  boilers  are  furnished  with  six  buck  stays  for  supporting  the 
rails,  with  rods  extending  crosswise  of  the  setting.  The  two  boilers 
)t  in  battery. 


v^ 
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Fittings  and  fixtures. — Each  boiler  is  supplied  with  one  steam  gauge, 
one  lever  safety  valve,  one  water  gauge  fitted  with  standpipe  Sf-inch 
gauge  cocks,  and  2-inch  blow-off  cock,  Ij^-inch  check-feed  valve.  Each 
boiler  has  a  stack  30  inches  in  diameter  and  about  60  feet  high,  made 
of  'So.  14  iron,  with  a  suitable  damper  in  each  stack. 

Masonry. — The  outside  walls  are  24  inches  thick,  center  wall  30  inches 
thick,  rear  wall  20  inches  thick,  bridge  wall  24  inches  thick.  The  side 
and  center  walls  are  carried  up  above  the  supporting  brackets  and  care- 
fully safed  into  the  boilers. 

The  fhrnace  from  the  front  to  the  rear  of  tl^e  bridge  wall  and  the  top 
of  the  rear  arch  are  lined  with  fire  brick  laid  in  fire  clay.  The  balance 
of  the  setting  is  of  hard-burned  brick  laid  in  lime  and  cement  mortar. 

The  eugine  and  boiler  house  is  100  feet  long,  instead  of  80,  as  stated 
in  Ool.  Farley's  report. 

PBOJECTILES. 

The  projectiles  furnished  are  the  same  as  described  in  Col.  Farley's 
report,  except  that  the  tail  tubes  of  the  15-inch  ftill-caliber  projectiles 
have  been  made  7§  inches  diameter  instead  of  4  inches,  and  the  win^ 
are  10  inches  long  with  a  gas  check  in  rear  similar  to  the  gas  checks 
used  with  the  subcaJiber  projectiles. 

The  heads  of  all  of  the  projectiles  have  been  adapted  to  the  new 
trigger  fuse,  as  described  in  connection  with  the  fuse. 

The  guiding  and  rotating  wings  of  the  6-inch  subcaliber  projeclUes 
for  the  8-inch  gun  have  been  made  exactly  the  same  as  the  wings  of 
the  8-inch  full  caliber  projectile  for  the  same  gun,  shown  on  Plate  in. 

THE  FUSE. 

[Plate  IV.] 

The  fuse,  known  as  a  trigger  fuse,  is  inserted  at  the  point  of  the 
projectile,  after  removing  a  cap  that  covers  the  fuse  cavity.  The  fiise 
body  is  3|  inches  diameter,  and  llf  inches  long  from  the  end  of  the 
detonator  to  top  of  the  handle.  There  is  a  narrow  flange  upon  the 
front  end,  4  inches  in  diameter,  which  forms  a  bearing  to  support  the 
fuse  in  the  projectile. 

A  handle  screwed  into  the  outer  end  serves  as  a  cover,  as  well  as 
affording  means  of  getting  hold  of  the  fuse  for  insertion  and  removal. 
A  brass  case  12f  inches  long  and  3  inches  in  diameter  is  screwed  to  the 
inner  end  of  the  fuse  and  contains  2|  pounds  of  dry  gun  cotton  for  a 
priming  charge. 

A  detonator,  consisting  of  a  small  copper  cylinder  1^  inches  long? 
three-eighths  inch  diameter,  containing  37  grains  of  fidminate  of  mer- 
cury, is  held  by  a  brass  washer  to  the  inner  end  of  the  fuse  and  extends 
into  the  dry  gun  cotton  charge.  These  detonators  were  made  at  the 
torpedo  station,  Newport,  K.  I.,  and  are  the  same  as  used  in  the  White- 
head torpedoes.  The  washer  holding  the  detonator  is  clamped  by  a 
brass  gland  between  a  vulcanite  disk  and  ring  to  deaden  any  vibration. 
Fire  is  communicated  to  the  fidminate  through  a  small  hole  in  the 
center  of  the  washer,  this  hole  being  normaUy  covered  by  a  thin  piece 
of  shellaced  paper. 

The  head  of  the  projectile  plays  an  important  part  in  the  action  of 

the  fuse.    It  is  made  of  cast  bronze,  ogival  in  form,  and  one-fourth 

inch  thick.    On  the  inside  of  the  head  is  a  bronze  casting,  called  the 

hammer  sleeve,  secured  to  the  head  by  a  screw  thread.    The  hamnaer 

Bleeve  contains  the  fuse  and  ^\]l^^t\a  ^\%\it  radial  hammers  which 
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^Bd  at  an  angle  of  60^  with  the  axis  of  the  projectile  and  are  pressed 
gainst  the  interior  surface  of  the  liead  by  spiral  springs  surrounding 
ich  hammer. 

The  head  is  made  thin  in  order  that  it  shall  crush  in  or  collapse  in 
use  the  projectile  should  strike  a  solid  object,  such  as  the  side  or  deck 
r  a  ship.  The  end  of  the  hammer  sleeve  extending  into  the  point  of 
le  head,  against  which  the  flange  of  the  fuse  bears,  is  made  quite 
dn,  and  lantern  holes  are  cut  in  it  in  order  that  it  may  collapse  with 
ly  blow  that  crushes  the  head.  A  copper  protecting  case  screws  into 
le  hammer  sleeve  rearward  and  surrounds  the  dry  gun-cotton  primer. 
',  holds  the  explosive  charge  of  the  projectile  in  place  when  the  fuse 
id  primer  are  removed. 

The  fuse  has  three  distinct  means  of  exploding  the  detonator: 
First.  Means  of  exploding  a  short  time  after  striking  a  slight  resist- 
ig  medium,  such  as  water  or  loose  sand. 

This  is  accomplished  by  two  spring-actuated  hammers  which  strike 
ips  and  start  time  trains  burning  when  the  hammers  are  released  by 
le  movement  of  the  trigger  upon  impact  of  the  shell. 
The  two  spiral  springs  which  movQ  the  hammers  are  located  in  two 
rcular  cavities  in  the  center  of  the  fuse.  They  have  a  force  of  90 
^unds,  and  press  against  circular  piston  guides  that  in  turn  press 
gainst  the  heels  of  two  hammers.  These  hammers  turn  about  a  com- 
ion  pivot  like  the  blades  of  a  pair  of  shears. 

The  hammers  strike  two  caps  located  on  opposite  sides  in  the  interior 
'  the  fuse,  held  on  nipples  which  screw  in  from  the  outside.  l?hese 
pples  have  holes  drilled  through  them  which  communicate  with  chan- 
3ls  containing  slow  burning  i)owder  comi)osition.  The  powder  compo- 
tion  is  pressed  into  a  brass  tube  having  a  length  to  give  the  desired 
3lay,  and  this  tube  fits  tightly  into  the  channels,  which  are  three- 
xteenths-inch  diameter  holes  drilled  in  the  body  of  the  fuse  parallel 
ith  its  axis.  From  the  time  train  fire  is  communicated  to  the  detona- 
)T  by  a  flash  charge  of  flocculent  dry  gun  cotton  and  of  quick-burning 
fle  powder,  these  fill  the  two  chambers,  respectively,  between  the 
3tonator  and  the  ends  of  the  tipe  trains. 

Normally  the  two  hammers  are  held  from  striking  the  caps  by  their 
ids  entering  a  cavity  in  the  face  of  a  circular  truncated  metal  piece, 
irmed  the  trigger.  The  trigger  rests  against  a  narrow  circular  seat 
id  is  held  in  place  by  a  conical  spiral  spring.  Until  the  fuse  is  fired 
om  a  gun  the  trigger  is  i)ositively  locked  in  place  by  four  steel  balls, 
rhen  the  balls  are  removed  the  trigger  is  free  to  move  forward  and  trip 
le  hammers  when  the  projectile  is  retarded  sufficiently  to  cause  the 
lertia  of  the  trigger  to  overcome  the  ibrce  of  the  conical  spring  holding 
in  place,  as,  for  example,  when  the  projectile  enters  the  water.  By 
aking  this  spring  strong  or  weak  the  sensitiveness  of  the  fuse  can  be 
Ijusted  within  desired  limits.  The  energy  required  to  fire  the  caps  is 
ored  up  in  two  compressed  springs  and  the  trigger  has  only  to  release 
lis  energy.  In  many  earlier  forms  of  fuses  the  blow  of  a  ball  or  plunger 
milar  to  this  trigger  was  used  to  fire  the  caps,  and  with  heavy  pro- 
ctiles  and  a  necessarily  light  ball  a  very  considerable  retardation  of  the 
rojectile  was  required  (such  as  could  not  be  gotten  by  projectiles 
liking  the  water  with  a  very  low  Telocity)  to  fire  the  cap.  This  is  the 
ost  novel  feature  of  this  fiise.  Because  it  can  be  made  so  extremely 
msitive,  however,  it  does  not  follow  that  it  need  be  so,  for  by  simply 
aking  the  trigger  spring  very  stiff  it  becomes  very  insensitive, 
nrthermore,  it  does  not  follow  that  because  the  fuse  is  sensitive  that 
is  dangerous  to  handle.    Under  all  conditions  of  handling  the  trigger 
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is  positiyely  locked,  making  it  perfectly  safe.  Another  feature  of  this 
hammer  and  trigger  arrangement  is  the  fact  that  it  will  operate  no 
matter  how  the  projectile  strikes,  even  if  it  falls  flat  on  its  side.  This 
is  dne  to  the  fact  that  the  center  of  gravity  of  the  trigger  is  far  in 
advance  of  its  seat,  and  that  the  chamber  in  which  it  is  contained  is  large 
enoagh  to  permit  of  sufficient  side  movement  to  trip  the  hammers. 

Seo[>nd.  Method  of  explosion  upon  striking  point-blank  against  a 
solid,  unyielding  object: 

The  body  of  the  iiise  is  made  thinner  and  weaker  in  a  section  between 
the  detonator  and  the  time  trains,  and  in  this  space  a  steel  nipple  is 
placed  carrying  a  cap.  In  case  the  projectile  should  strike  point-on 
against  some  solid  object  like  the  side  armor  of  a  man-of-war,  the  head 
of  the  projectile  wiU  collapse  and  in  turn  collapse  the  fuse  at  this 
weak  section,  firing  the  cap  which  communicates  directly  by  a  flash 
channel  with  the  fulminate  detonator,  thus  causing  instantaneous 
explosion.  The  time  trains  would  be  ignited  at  the  same  time  but  the 
projectile  would  explode  before  they  could  burn  out. 

Third.  Method  of  explosion  upon  striking  a  glancing  blow: 

In  line  with  the  eight  hammers  held  in  the  hammer  sleeve  and 
arranged  about  the  outside  of  the  fuse  are  eight  firing  pins  covering 
caps.  Flash  channels  lead  from  each  of  these  caps  directly  to  the  ful- 
minate detonator.  In  case  the  projectile  should  strike  a  glancing  blow 
against  the  side  of  a  ship,  inclined  armor,  or  any  rigid  body,  the  ham- 
mers will'be  driven  against  the  firing  pins  either  by  the  crushing  of  the 
head  or  by  rebounding  from  the  interior  of  the  head,  causing  instanta- 
neous explosion.  The  springs  under  the  hammers  are  made  sufficiently 
stiff  to  prevent  the  hammers  from  striking  the  firing  pins  and  causing 
an  instantaneous  explosion  when  the  projectile  strikes  a  glancing  blow 
on  the  water — they  require  the  more  severe  blow  of  striking  a  rigid  body 
to  make  them  act. 

In  order  to  make  the  fuse  safe  in  handling,  and  while  it  is  in  the  bore 
of  the  gun,  a  sleeve  fits  the  outside  of  the  fuse  body  and  has  a  limited 
motion  parallel  with  its  axis.    To  prevent  its  revolving  around- the  fuse 
the  point  of  a  screw  guides  it  by  running  in  a  slot.    There  are  eight 
holes  in  this  sleeve  corresponding  with  the  eight  side  hammers,  and  four 
holes  corresi)onding  with  the  four  balls  that  lock  the  trigger.    Within 
this  sleeve  is  a  second  shorter  sleeve  and  a  stiff  spiral  spring  between 
shoulders  of  both  sleeves  tending  to  separate  them.    Before  the  pro- 
jectile containing  the  fuse  is  discharged  from  the  gun  the  two  sleeves 
are  secured  together  by  two  double  pins  with  a  joint  in  each.    The 
sleeves  are  fastened  to  the  body  of  the  fuse  by  two  smaU  shearing 
screws.    Before  firing  the  long  sleeve  is  in  a  position  to  cover  the 
eight  firing  pins,  making  it  impossible  for  the  side  hammers  to  strike 
them,  and  in  position  to  hold  the  four  balls  in  place  that  lock  the  trig-  '■ 
ger.    When  the  projectile  is  accelerated  along  the  bore,  both  sleeves, ' 
after  breaking  the  two  shearing  screws,  move  rearward  against  a  bab- 1 
bitt  seat.    This  rearward  motion  is  about  three-eighths  inch,  audit] 
causes  the  two  jointed  pins  that  have  secured  the  two  sleeves  together! 
to  be  pushed  outward  by  sliding  up  an  inclined  surface  until  the  joint! 
in  the  pins  coincides  with  the  joint  between  the  two  sleeves,  thusj 
releasing  all  connection  between  the  two  sleeves.    So  long  as  the  pro-  ^ 
jectile  is  being  accelerated  in  the  bore  the  sleeves  remain  in  their  rear! 
position,  but  when  the  acceleration  ceases,  as  the  projectile  leaves  the . 
muzzle,  the  outer  sleeve  moves  forward  by  the  force  of  the  spirs^  spring 
acting  against  a  shoulder  within  it.    Its  motion  is  somewhat  retarded 
by  an  air  dashpot  into  which  its  front  edge  enters.    It  finally  comes  to 
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lest  in  its  forward  position  when  the  projectile  has  gotten  well  away 
jpom  the  gmi»    In  this  position  the  eight  firing  pins  are  uncovered  to 
Ipe  side  hammers  and  the  four  balls  that  lock  the  trigger  are  free  to 
//drop  or  be  thrown  out  by  the  centrifugal  force  of  the  revolving  pro- 
stile,  thus  unlocking  the  trigger. 

In  order  to  give  additional  safety  in  handling  the  fuse  before  it  .is 

inserted  into  the  projectile,  a  screw,  with  a  large  milled  head,  is  put 

thjoogh  both  protecting  sleeves  into  the  body  of  the  fuse,  and  two 

Joflg  pins,  also  having  large  milled  heads^  are  put  through  the  fuse  in 

a  position  to  hold  the  hammers  from  striking  the  caps  when  the  trigger 

removed.    The  heads  of  this  screw  and  of  two  long  pins  are  so  large 

at  they  must  be  removed  before  it  is  possible  to  enter  the  fuse  into 

e  projectile,  thus  making  it  impossible  to  leave  them  in  the  fuse  by 

istake. 

The  fuses  are  packed  in  hermetically  sealed  tin  cases  and  six  placed 
a  wooden  box  lined  with  felt.  A  box  of  tools  is  supplied  for  charging, 
ting,  and  assembling  the  fuses. 

For  6-inch  projectiles  smaller  fuses  are  used,  similar  in  every  respect 

the  one  just  described  except  that  the  side  hammers  are  omitted. 

See  Plaite  III).    In  projectiles  of  this  size  there  is  hardly  room  for 

em,  and  there  is  less  need  of  them  because  the  ogival  head  is  so 

all  and  short. 

For  details  of  manufacture,  attention  is  invited  to  report  of  Gapt. 
B.  Gordon,  Ordnance  Department,  of  June  25,  1894,  who  was 
iharged  with  the  inspection  of  material  and  supervision  of  erection  of 
e  battery. 

On  the  20th  of  June  the  board  was  notified  by  the  Pneumatic  Tor- 
do  and  Construction  Company  that  tbe  plant  of  three  guns,  with 
oilers,  air  compressors,  and  all  accessories,  would  be  completed  (accord- 
ag  to  the  terms  of  its  contract  dated  January  27, 1893)  and  ready  for 
Dspection  and  test,  June  21.    In  reply,  tbe  company  was  notified  that 
he  board  would  be  ready  on  the  26th  of  June  to  commence  the  test, 
nd  a  copy  of  the  approved  programme  was  inclosed. 
The  afternoon  of  the  first  day  was  devoted  to  an  exsunination  of  the 
)lant,  and  to  traversing  and  elevating  the  guns. 
The  following  day,  while  the  company  was  making  some  tests  of  its 
wn,  three  sections  of  pipe,  or  about  30  feet  in  leugth,  burst  with  a 
nd  report.    The  pipe,  which  was  2^  inches  in  diameter  and  one-half 
ch  thick,  was  literally  turned  inside  out.    The  front  of  the  building 
ear  the  broken  pipe  wa«  blown  out,  and  fragments  of  pipe  and  of  the 
anifold  were  thrown  dangerously  near  five  men  employed  in  and 
about  the  building— all  escaped  miraculously.    The  gauges  indicated  a 
pressure  in  the  pipes  of  only  1,300  pounds  per  square  inch.    No  satis- 
factory reason  for  this  explosion  has  been  given. 

Before  the  repairs  necessitated  by  this  accident  were  completed,  and 
frhile  the  company  was  making  some  tests  with  the  8-inch  gun,  the 
breechblock  was  blown  violently  backward  and  broken.  The  accident 
vras  due  to  inadvertence  on  the  part  of  the  superintendent  in  not  clos- 
ing and  locking  tbe  block  before  firing.  In  repairing  this  damage  it 
was  necessary  to  make  a  new  block,  and  in  doing  this  a  locking 
arrangement  was  designed  and  applied  which  will  prevent  the  possi- 
bility of  a  recurrence  of  this  danger.  This  new  interlocking  mechan- 
ism is  described  in  the  changes  made  in  the  8-inch  gun,  and  is  si  own 
on  Plates  I  and  II. 

All  the  repairs  having  been  made,  the  board  recommenced,  August 
17  the  tests  which  have  been  carried  on  whenever  the  weather  and 
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other  circumstances  permitted.  The  following  programme  is  the  one 
finally  approved  by  yon,  and  which  has  l>eeu  followed,  except  in  two 
instances,  which  will  be  referred  to  later: 

PROGRAMME. 

(1)  The  Secretary  of  the  Treasnry  to  he  requested  to  have  the  boilers  inspect«d 
hy  the  Uuited  States  local  inspectors  of  steam  vessels. 

(2)  Note  to  be.made  of  the  time  required  to  traverse  the  gun  through  360  degrees 
of  are  by  power  and  by  hand,  and  the  number  of  men  necessary. 

(3)  Note  to  be  made  of  tke  time  required  to  elevate  the  gun  the  extreme  amount 
permitted*by  the  mounting  by  power  and  by  hand,  and  the  number  of  men  neces- 
sary. 

(4)  Examination  to  be  made  of  the  valve  and  firing  device  and  the  drawings 
thereof,  and  note  made  of  the  means  of  opening  and  closing  and  of  controlling  the 
loss  of  air. 

(5)  Examination  to  be  made  of  the  shell  and  drawing  thereof,  and  note  made  of 
the  features  of  the  construction  for  insuring  steady  flight  and  strength  to  resist 
breaking  up  in  the  air  or  on  impact  with  water,  and  for  Insuring  safety  in  loading 
and.firing. 

(6)  Examination  to  be  made  of  the  fuse  and  drawings  thereof  and  note  made  of 
the  provisions  for  insuring  safety  in'handling,  certainty  of  action  on  impact,  explo- 
sion of  the  first  order,  delay  action  after  entering  water  in  time. 

FIRINGS. 

(7)  Note  to  be  made  of  the  loss  of  pressure  in  the  firing  reservoir  at  each  round. 

WITH  THK  8-INCH  GUN. 

(8)  One  round  with  50-pound  charged  sheU,  the  fuse  set  for  impact,  for  range  of 
100  yards  or  less. 

(9)  One  round  with  50-pound  charged  shell,  with  fuse  set  for  impact,  to  be  fired 
for  extreme  range. 

(10)  Three  rounds  with  50-pound  charged  shell,  with  fuses  set  for  delay  action,  to 
be  fired  at  any  rangpe  convenient  for  ob8er>ing  the  action  of  the  fuses. 

(11)  Five  rounds  with  100-pound  charged  shell,  with  fuses  set  for  impact,  for 
accuracy  at  2,000  yards  range. 

WITH  ONE  15-INCH  GUN.  ' 

(12)  One  round  with  50-pound  charged  shell,  the  fuse  set  for  impact,  for  range  of 
100  yards  or  less. 

(13)  Two  rounds  of  50-pound  charged  shell,  the  fuses  set  for  impact,  to  be  fired 
for  extreme  range. 

(14)  Two  rounds  with  100-pqnnd  charged  shell,  the  fuses  set  for  impact,  at  each 
of  the  ranges  1,000,  2,000,  and  3,000  yards,  and  extreme. 

(15)  One  round  with  200-pound  charged  shell,  the  fuses  set  for  impact,  at  each  or~ 
the  ranges  1,500  yards  and  extreme. 

(16)  Eight  rounds  with  200-pound  charged  shell,  the  fuses  set  for  delay  action, 
for  accuracy  at  3,500  yards  range. 

(17)  Five  rounds  with  500-pbund  charged  shell,  the  fuses  set  for  delay  action,  for' 
accuracy  at  2,000  yards  range. 

(18)  Five  rounds  with  dummy  projectiles,  representing  100-ponnd  charges,  to  be 
fired  as  rapidly  as  possible  and  the  time  noted  for  firing  the  first  round  and  for 
firing  the  five  rounds. 

(19)  Ten  rounds  with  dummy  projectiles,  representing  200-pound  charges,  to  be 
fired  as  rapidly  as  possible,  and  the  time  noted  for  firing  tlie  first  round  and  for  firing 
the  10  rounds. 

(20)  Ten  rounds  with  dummy  projectiles  representing  500-pound  charges,  to  be  fired 
as  rapidly  as  possible,  and  the  time  noted  for  firing  tlie  first  round  and  for  firing  the 
10  rounds. 

WITH  THE  SECOND  15-INCH  GUN. 

(21)  One  round  with  500-ponnd  charge,  with  the  fuse  set  for  impact. 

(22)  Five  rounds  with  dummy  projectiles,  representing  500-pound  charges,  to  be 
fired  as  rapidly  as  possible,  and  the  time  noted. 

(23)  The  entire  battery  to  be  worked  continuously  for  three  hours,  20  rounds  being 
fired  from  the  8-inch  and  15  each  from  the  two  15-inch  guns  during  the  first  hour, 
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and  the  guns  to  be  fired  as  rapidly  as  possible  during  the  remaining  two  hours,  in 
the  ratio  of  4  rounds  from  the  8-inch  gun  and  3  each  from  the  15-inch  guns.  These 
rounds  to  be  "air  shots,"  that  is,  without  projectiles,  the  determined  amount  of  air 
being  released  for  each  round. 

RESULTS. 

(1)  By  direction  of  the  Secretary  of  the  Treasury  an  assistant 
inspector  tested  the  boilers  to  135  pounds  hydrostatic  pressure.  He 
reported  tiiiem  perfectly  tight,  and  safe  to  carry  90  pounds  per  square 
inch. 

(2)  The  guns  were  traversed  through  360  degrees,  as  foUows: 

By  hand. 

The  8-inch  in  5  minutes  56  seconds;  6  men  at  the  handles.  Fifteen- 
inch  No.  1  in 9  minutes  11  seconds;  16  men  working,  6  at  a  time.  Fif- 
teen-inch No,  2  in  7  minutes  11  seconds;  6  men  at  handles,  4  extra  men 
for  relays. 

By  electric  power. 

The  8-inch  in  1  minute  25^  seconds.  Fifteen-in6h  No.  1  in  42  seconds. 
Fifteen -inch  No.  2  in  55^  seconds. 

(3)  The  times  for  elevating  and  depressing  the  guns  were: 

By  hand  power. 

For  the  8-inch,  elevated  from  0  degrees  to  35  degrees  45  seconds: 
depressed  from  35  degrees  to  0  degrees  in  48  seconds;  employing  6 
men.  Fifteen-inch  No.  1,  elevated  from  0  degrees  to  34  degrees  30  min- 
ute in  24  seconds;  4. men  at  handles.  Depressed  from  34  degrees  30 
minutes  to  0  degrees  in  23 J  seconds;  4  men  at  handles.  Fifteen-inch 
^0. 2,  elevated  from  0  degrees  to  34  degrees  30  minutes  in  29^  seconds. 
I^epressed  from  34  degrees  30  minutes  to  0  degrees  in  29|[  seconds. 

By  electric  power. 

The  8-inch  was  elevated  from  0  degrees  to  35  degrees  in  14  seconds, 
j^epressed  from  35  degrees  to  0  degrees  in  15  seconds.  Fifteen-inch 
*^o,  ij  elevated  from  0  degrees  to  34  degrees  30  minutes  in  7f  seconds. 
J^^pressed  from  34  degrees  30  minutes  to  0  degrees  in  8  seconds.  Fif 
^^n-inch  No.  2,  elevated  from  0  degrees  to  34  degrees  30  minutes  in  9 
^^conds.  Depressed  from  34  degrees  30  minutes  to  0  degrees  in  11 
^^conds. 

(4)  Before  and  during  the  firings  the  valves,  firing  devices,  and 
appliances  for  controlling  the  loss  of  air  were  examined  and  carefully 
hatched.  While  they  are  complicated,  each  device  seems  to  properly 
perform  its  part  in  the  working  of  the  general  system. 

(5)  Shells  of  difierent  calibers  were  examined,  and  all  appeared  to 
be  sufiiciently  strong  to  resist  breaking  up  in  the  air  and  on  impact 
rith  water.  During  the  firings  no  weakness  of  body  was  discovered. 
Every  precaution  seemed  taken  to  insure  safety  In  loading  and  firing. 

During  the  firings  the  15iuch  full  caliber  projectiles  and  the  6-inch 
sabcaliber  shells  for  the  8-inch  gun  did  not  show  a  very  smooth  flight 
at  times,  but  the  targets  made  were,  notwithstanding,  very  good. 

The  explosive  composition  is  said  to  be  87  per  cent  nitroglycerin, 
8  per  cent  gun  cotton,  3  per  cent  camphor,  2  per  cent  carbonate  of  mag- 
nesia. 
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(6)  Safety  in  handling  the  fase  is  insured  by  means  of  a  screw  shown 
in  Plate  III.  The  fuse  is  inserted  in  the  shell  at  the  gnn,  bat  this  can 
not  be  done  till  the  screw  is  removed.  The  firings  showed  that  the 
provision  for  insuring  action  on  impact  was  good,  as  there  were  bat 
two  failures  of  ignition  of  the  fuses  during  the  firings. 

The  board  had  no  means  of  determining  the  order  of  the  explosion, 
other  than  by  the  effect  on  the  water.  It  appeared  to  be  of  the  fitst 
order. 

The  delay  action  of  the  fuses  was  not  altogether  satisfactory,  bnt 
this  may  be  accounted  for  from  the  fact  that  all  were  originally  made 
for  a  delay  of  2  seconds.  In  removing  powder  ftom  the  time  train 
to  make  it  coiTcspoud  to  a  delay  of  IJ  seconds,  either  too  much  was 
removed  or  the  train  so  broken  up  as  to  produce  an  almost  instanta- 
neous action.  In  many  instances,  when  set  for  2  seconds  delay,  ttad 
time  was  2  J  seconds. 

(7)  The  loss  of  pressure  in  the  firing  reservoir  was  especially  noticed 
during  the  three  hours  continuous  test.  As  the  time  occupied  and  the 
number  of  shots  fired  were  greatly  in  excess  of  any  i)ossible  demands 
of  service,  the  plant,  although  hard  worked,  proved  itself  capable  of 
fulfilling  all  probable  requirements. 

(8)  The  programme  called  for  a  50-pound  charged  shell,  but  it  was 
not  considered  safe  to  explode  such  a  quantity  of  gelatin  so  near  the 
shore.  The  object  of  this  firing  being  to  determine  the  action  of  the 
fuse  set  for  impact  with  a  low  elevation  of  the  gun,  it  was  thought  that 
a  small  quantity  of  i)owder  would  answer  the  purpose.  The  shell  was 
weighted  with  sand  and  charged  with  1^  x^^unds  of  rifle  powder.  The 
range  was  185  yards.    The  powder  was  ignited  on  impact. 

(9)  The  range  of  this  shell  was  3,590  yards.  Flight  good.  Exploded 
on  impact. 

(10)  The  ranges  of  these  three  rounds  were  2,642, 1,993,  and  1,680 
yards. 

The  fuses  were  set  for  a  delay  of  one-half,  1,  and  1|^  seconds.  The 
action  of  the  first  two  was  practically  instantaneous.  For'the  last  one 
a  delay  of  one-fourth  second  was  claimed. 

(11)  The  ranges  for  these  rounds  were  2,618,  2,607,  2,583,  lost,  and 
2,616  yards,  making  an  excellent  group  of  shots.  The  fourth  shell  did 
not  explode;  the  others  did,  on  impact,  as  desired. 

(12)  In  view  of  the  possible  danger  in  firiug  50  pounds  gelatin  so 
short  a  distance  as  100  yards  from  shore,  the  board  changed  this  part 
of  the  programme,  substituting  for  the  live  projectile  a  dummy  that 
would  float  after  striking  the  water. .  Afusesetforimpactwasimbedded 
in  its  head  and  after  firing  was  recovered.  The  fuse  had  ex]>loded. 
The  range  was  185  yards. 

(13)  The  first  of  these  ranges  was  lost;  the  second  was  5,763  yards. 
Fuses  set  for  impact  acted  i)romptly.    Flight,  good. 

(14)  Gun  set  for  1,000  yards  range;  actual  ranges  were  832  and  874 
yards.    Action-of  fuses  and  flight  good. 

Gun  set  for  2,000  yards  range;  actual  ranges  were  2,058  and  1,816 
yards.    Action  of  fuses  good;  flight,  fair. 

Gun  set  for  3,000  yards  range;  actual  ranges  were  3,457  and  2,764 
yards.    Action  of  fuses  good;  flight,  unsteady. 

Gun  set  for  extreme  range;  actual  ranges  were  5,021  and  2,136  yards. 
One  fuse  failed  to  explode.    Flight  of  one  shell  bad,  wings  broken. 

(15)  Gun  set  for  1,500  yards  range;  200-pound  charged  shell.  Fuse 
set  for  impact.  liaiige  2,097  yards.  Action  of  fuse  and  flight  of  shell 
good. 
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Gun  set  for  extreme  range;  result,  4,059  yards.  Action  of  fhse  and 
flif^ht  of  shell  good. 

(16)  Eight  200-pound  charged  shell ;  fuses  set  for  delay  action  for 
accuracy  at  3,600  yards.  Ranges  3,566,  3,660,  3,575, 3,553, 3,576,  3,543, 
3,565,  and  3,567  yards.  Fuses  set  for  2  seconds'  delay;  exploded  2^ 
seconds;  flight  of  shells  good. 

(17)  Of  the  5  rounds,  with  full  caliber  shell,  the  first  4  fuses  were  set 
for  a  2  seconds'  delay,  the  fifUi  for  impact.  Two  of  the  first  4  fuses 
exploded  on  impact,  tne  other  2  delayed  2^  seconds;  the  fifth  exploded 
on  impact.  The  flight  of  none  of  the  shells  was  smooth ;  the  target 
made  was  exceptionally  good,  however;  the  ranges  were  as  follows: 
1,940, 1,938,  i,878,  1,937,  and  1,935  yards. 

(18)  Five  dummy  projectUes,  representing  lOO-pound  charges,  were 
fired  in  8  minutes  and  45|  seconds;  the  first  round  taking  6lf  seconds 
of  time. 

(19)  The  time  occupied  in  firing  10  dummy  projectiles,  representing 
20O- pound  charges,  was  14  minutes  40  seconds;  the  first  round  was  fired 
in  37  seconds. 

(20)  Ten  dummy  projectiles,  representing  500-pound  charges  were 
fired,  the  first  round  in  52  seconds,  the  10  in  15  minutes  36J  seconds. 
Average  weight  of  shell,  1,160  pounds. 

(21)  The  second  15-inch  gun  with  500-pound  charged  shell ;  fuse  set 
for  2  seconds' delay;  the  range  was  2,263  yards.  The  flight  of  pro- 
jectile was  good.  The  ^se  did  not  act  promptly,  as  the  delay  was  2| 
seconds. 

(22)  The  time  occupied  in  firing  6  dummy  projectiles,  representing 
50O-i)ound  charges,  was  7  minutes  58  seconds. 

(23)  The  results  of  this  test  at  third  trial  have  been  tabulated  to  show 
the  initial  and  final  pressure  of  each  shot;  the  corresponding  air  loss 
and  valve  setting. 

Air  »hoU — Continuoua  three-hour  test  for  capacity  and  endurance  of  pneumatic  gun  plant 

at  Sandy  Hook,  N.  J.^  September  S,  1894, 

FIRST  HOUR. 
[Firat  round  at  3 :43  p.  m.,  fiftieth  shot  at  4 :  29  p.  m.] 


No. 
Initial 

1.    9-inch  gun. 

No.  2 

.    Middle  gun. 

No.  a 

.    North  gun. 

t 

Final 

Air 
loss. 

Valve 

Initial 

Final 

Air 
loss. 

Valve 

Initial 

Final 

Air 

lOflA. 

Valve 

pi  eft- 

pres- 

Bet- 

pre«- 

prea- 

net- 

pres- 

preB- 

set- 

1 

Bare. 

Rure. 
940 

68 

ting. 
220 

2 

aure. 

Hure. 

M\9^V  • 

ting. 
205 

3 

sure. 
1,001 

sure. 

M-%^m3^» 

ting. 

1,006 

1,001 

913 

88 

913 

88 

260 

4 

1,002 

904 

98 

220 

5 

1,000 

926 

74 

100 

6 

1,000 

913 

87 

250 

7 

999 

870 

129 

220 

8 

1,000 

924 

76 

190 

9 

1,000 

924 

76 

240 

10 

997 

911 

86 

200 

11 

998 

922 

76 

190 

12 

1.000 

932 

68 

240 

13 

1,000 

928 

72 

190 

14 

1,000 

922 

T8 

190 

15 

1,001 

931 

70 

243 

le 

1,002 

931 

71 

190 

17 

1,000 

918 

82 

190 

18 

1,000 

929 

71 

247 

19 

1,002 

929 

73 

195 

20 

1,000 

916 

84 

190 

21 

1,003 

926 

77 

250 

22 

1,003 

928 

75 

200 

23 

999 

911 

88 

190 

24 

1,001 

925 

76 

250 

25 

1,000 

926 

75 

200 

26 

1,000 

911 

89 

190 

27 

1,000 

925 

75 

250 

28 

1.000 

925 

75 

200 

1  29 

1,000 

912 

88 

190 

30 

1,000 

920 

80 

^50 

31 

999 

925 

74 

200 

32 

998 

911 

87 

190 

33 

1  001 

917 

84 

250 

'M 

1,000 

925 

76 

200 

35 

999 

911 

88 

190 

36 

1,002 

917 

85 

250 

37 

1,000 

920 

74 

200 

38 

1,001 

914 

87 

190 

39 

1,002 

917 

85 

250 

40 

1,000 

924 

76 

200 

41 

1,000 

912 

88 

190 

42 

1,004 

918 

86 

250 

i     43 

999 

925 

74 

200 

44 

1,000 

911 

89 

190 

45 

1.000 

912 

88 

250 

40 

1,000 

929 

71 

200 

• 

47 

1,002 

928 

74 

200 

48 

1,000 

926 

74 

200 

49 

1,000 

924 

76 

200 

SO 

1,000 

925 

75 

200 
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Air  9hoU-^  Continuous  throe-hour  test  for  eapaeitjf  and  endurance  of  pneumatic  gun  pint 

at  Sandy  Hooky  N.  J,,  September  3,  i^94-— Continued. 

SECOND  HOUR. 
[First  shot  at  4:43  p.  m.,  thirtieth  shot  at  5:84  p.  m.] 


No.] 

I.  8  iDch  gun. 

iDitlal 

Final 

Air 
loss. 

Valve 

pres- 

pres- 

set- 

1 

sure. 

sure. 

09 

ting. 

1,003 

934 

200 

2 

4 

995 

927 

68 

205 

5 

7:    999 

929 

70 

210 

!  8 

10.   998 

920 

72 

215 

1  12 

11 

1,008 

933 

75 

220 

1  15 

14 

997 

925 

72 

220 

18 

17 

1.000 

925 

76 

228 

1  21 

20 

997 

924 

73 

22:) 

,  2*' 

23 

1.000 

925 

75 

225 

!  28 

24 

1,004 

891 

113 

225 

32 

27 

997 

898 

99 

225 

30 

1,000 

900 

100 

825 

81 

1,008 

894 

11* 

225 

No.  2.    Middle  gun. 


Initial 
pres- 
sure. 


1,000 
1,000 
1,000 
1.001 
1,000 

VW 

1,000 
1.000 
1,000 
1.001 


Final 
pres- 
sure. 


913 
912 
912 
915 
914 
912 
911 
914 
913 
913 


Air 
loss. 


87 
88 
88 
86 
86 
87 
89 
86 
87 
88 


Valve 
set- 
ting 


190 

190 
190 
190 
190 
190 
190 
190 
190 
190 


3 
6 
9 
13 
16 
19 
22 
26 
29 
33 


No.  3.    Korih  gan. 


Initial 
pres- 
sure. 


1,001 
1,001 
1.001 
1,001 
1,001 
1,001 
1,000 
1,000 
1,002 


Final 
pres- 
sure. 


932 
089 
028 
920 
916 
914 
918 
916 
913 
907 


Ail 
loos. 


Valve 
set- 
ting 


67 
72 
73 
81 
85 
87 
83 
84 
87 
95 


250   1 
252   ! 
252 
252    ■ 
252    ; 
25S   I 
2S0 
2S0 
250 
250 


THIKD  HOUR. 
[ First  shot  at  5 : 43  p.  ni..  thirtieth  shot  at  6 : 35  p.  m ;  thirty-sixth  round  at  6 : 43  p.  m.} 


1 
1 

997 

930 

67 

205 

2 

1,000 

909 

91 

190 

1 
5 

1,000 

920 

80 

250 

3 

990 

868 

122 

205 : 

4 

1.000 

906 

94 

190 

6 

930 

850 

80 

250 

7 

1,006 

938 

68 

206 

8 

1,000 

909 

91 

190 

9 

1,000 

914 

86 

250 

10 

1,000 

917 

83 

205 

12 

1.000 

906 

92 

190 

13 

1,002 

918 

84  250  1 

11 

1.008 

929 

79 

205 

15 

1,000 

905 

95 

190 

16 

1,000 

921 

79 

250 

14 

998 

928 

70 

206 

18 

998 

900 

98 

190 

19 

1,000 

918 

82 

250 

17 

1,000 

932 

68 

205  1 

22 

1,001 

909 

92 

180 

23 

998 

917 

81 

250 

20 

l.OOO 

930 

70 

210 

25 

1,001 

913 

88 

175 

26 

1,000 

917 

83 

250 

21 

1,006 

.932 

74 

220  . 

28 

1,000 

918 

88 

175 

29 

1,005 

913 

92 

250 

24 

1,004 

932 

72 

220 

31 

1,000 

916 

84 

175 

32 

1,000 

914 

86 

250 

27 

1,008 

936 

72 

220  1 

35 

1,000 

919 

81 

175 

34 

(f) 

940 

(?) 

250 

30 

1,000 

912 

88 

220  ! 

33 

1.000 

930 

70 

220 

36 

1,000 

928 

72 

220 

In  conclusion,  the  board  finds  that  in  most  of  the  requirements  the 
Pneumatic  Torpedo  and  Construction  Company  has  exceeded  those 
called  for  by  the  contract,  Specifications,  and  programme.  The  flights 
of  the  full  caliber  shells  for  15-inch  guns  and  of  some  of  the  subcaliber 
projectiles  were  not  as  smooth  as  could  be  desired,  but  as  the  results  iu 
accuracy,  as  shown  by  the  targets,  were  so  good,  the  board  does  not 
consider  this  a  cause  for  their  rejection.  The  time  occupied  in  travers- 
ing by  hand  the  15-inch  gun  should  be  improved  upon. 

The  delay  action  of  the  fuses  was  not  altogether  satisfactory,  but  it 
is  difficult  to  get  an  accurate  measure  of  time  at  such  long  distances 
and  for  so  short  a  period  of  time.  There  were  but  two  failures  to 
explode  on  impact  of  all  so  set. 

There  were  many  annoying  delays  during  the  tests,  caused  by  break- 
ages, which,  though  slight,  for  the  time  entirely  disabled  the  guns. 

It  is  believed  by  the  board  that  these  delays  are  inevitable,  and  must 
be  expected  in  a  system  where  any  portion  of  a  somewhat  complicated 
series  of  pipes  and  valves  is  liable  to  be  rendered  unserviceable  by  the 
severe  pressure  to  which  they  are  subjected. 

The  breakage  of  the  end  of  the  stem  of  primary  valve  of  gun  No.  3 
of  the  battery — a  15inch  gan — at  seventh  round,  stopped  all  the  firings 
for  the  day,  and  rendered  it  necessary  to  abandon  for  the  time  the  effort 
to  carry  out  the  requirements  of  paragraph  23  of  the  programme. 
Again,  the  bursting  of  a  small  pipe  on  the  8-inch  gun  delayed  for  about 
three  hours  a  second  attempt  at  the  same. 
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The  management  of  this  battery  can  not  be  introsted  to  ordinary 
soldiers,  but  skilled  mechanics  and  electricians  will  be  required  to  work 
and  keep  in  order  the  guns  and  accessories. 

During  the  three  hours  continuous  test  a  favorable  draft  assisted  the 
boilers  materially,  they  were  forced  to  their  full  capacity.  Starting  with 
a  steam  pressure  of  95  pounds  per  square  inch  and  air  pressure  of  2,000 
pounds,  at  the  end  of  the  second  hour  the  steam  pressure  was  70  pounds 
and  air  pressure  1,000  pounds  per  square  inch;  at  the  end  of  the  third 
hour  the  pressures  were  68  and  950  pounds,  respectively. 

A  chart  of  the  bay  and  harbor  of  New  York  is  inclosed,  showing  the 
water  covered  by  the  15-inch  guns,  at  extreme  ranges  for  the  different 
charges  of  explosive.  The  extreme  range  for  the  12 -inch  cast-iron 
mortar  is  also  indicated. 

Effects  fully  as  great  as  could  be  produced  by  shells  from  these  guns 
charged  with  50  and  100  pounds  of  gelatin,  could  be  obtained  by  shells 
charged  with  less  sensitive  high  explosives  which  can  now  be  fired  from 
X>owder  guns;  and  since  the  use  of  these  guns  would  not  be  considered 
in  cases  when  equivalent  effects  could  be  produced  by  the  simpler  and 
more  generally  useful  powder  guns,  the  8-inch  gun  and  the  15-inch  gan 
as  a  projector  of  charges  of  50  and  100  'pounds  should  be  thrown  out 
of  consideration  in  estimating  the  desirability  of  the  system  for  coast 
defense.  The  15- inch  gun  as  a  projector  of  charges^of  200  to  500  pounds 
then  assumes  its  proper  place  in  the  class  of  torpedo  throwers,  and 
upon  its  merits  in  such  class  it  should  be  judged. 

Examining  the  chart,  it  is  seen  that  the  15-inch  guns  of  the  battery 
at  Sandy  Hook  command,  with  200-pound  charges,  the  main  channel 
for  a  distance  of  about  9,000  yards  and  the  swash  channel  for  about 
4,200  yards.  They  would  thus  have  under  their  fire,  with  these  charges, 
a  vessel  running  the  main  channel  at  the  rate  of  20  miles  an  hour  for  a 
period  of  16  minutes,  during  which  time  each  gun  could  discharge  10 
projectiles;  and  would  be  able  to  reach  a  vessel  running  the  swash 
channel  at  the  same  rate  for  a  period  of  7^  minutes  and  fire  at  her  5 
projectiles. 

The  15-inch  guns  can  not  reach  the  swash  channel  with  projectiles 
carrying  charges  of  500  pounds  of  explosive.  They  command  the  main 
channel  with  such  projectiles  for  a  distance  of  4,300  yards,  and  would 
have  under  their  fire  a  vessel  as  above  for  7^  minutes,  at  which  each  gun 
coold  discharge  4  projectiles. 

Although  these  figures  would  be  much  exceeded  by  similar  ones  for 
8,  10,  and  12  inch  rifles  and  12-inch  mortars,  they  are  far  in  excess  of 
the  i)ossibilities  with  any  other  torpedo  throwers  or  with  any  automatic 
torpedoes  known  to  the  board.  For  the  purposes  covered  by  such 
weapons  their  desirability  seems  to  depend  upon  their  certainty  of 
readiness  for  action,  the  possibility  and  convenience  of  their  safe  instal- 
ment, and  their  cost. 

Frank  H.  Phipps, 
Major,  Ordnance  Department^  U.  8.  Army,  President 

Frank  Heath, 
Captain,  Ordnance  Department,  U.  S,  Army. 

William  Orozier, 
Captain,  Ordnance  Department,  U.  S.  Army, 

The  Chief  of  Ordnance,  U.  8.  Army, 

Washington,  D.  C. 
(2790) 
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APPENDIX   82. 


Firing  reooriTdjfnamiU  ffi 
(Object  of  firing. 


Date. 


1" 


18SM. 
Aug.  16 

Aag.  16 

Aug.  17 

Aug.  17 

Aug.  17 

Aug.  17 

17 

21 


Aug. 
Aug. 


Aug.  21 

Aug.  21 

Aug.  21 

Aug.  21 

Aug.  22 

Aug.  22 

Aug.  22 

Aug.  22 

Af.g.  22 

Aug.  22 

Aug.  22 

Aug.  22 

Aug.  24 

Aug.  24 

Aug.  24 

Aug.  24 

Aug.  24 

Aug.  24 

Aug.  31 

Sept.    6 

Bept    6 

Sept.    6 

Sept.    6 

Sept.    6 

Sept.    6 

Sept.  10  i 

I 

Sept.  10  I 

Sept.  10 


1 
2 

I 
2 
3 

4 
5 
1 

2 
8 
4 
6 
1 
2 


6 
7 
8 
1 
2 
3 
4 
5 
6 
1 
1 
2 
8 
4 
5 
6 
1 
2 
3 


Gun. 


North, or  No. 8.. 
North,  or  No.  3.. 
North,  or  No.  3.. 
North,  or  No.  3 . . 
North,  or  Na  3.. 
North, or  No.  3.. 
North,  or  No.  3.. 
North,  or  No.  3.. 

North,or  No.  3.. 
North,  or  No.  3.. 
North,  or  No. 3.. 
Center,  or  No.  2.. 
North. or  No.  3.. 
North,  or  No.  3.. 
North,  or  No.  3.. 
North,or  No.  3.. 
N<Mrth,orNo.  3.. 
North,  or  No.  8.. 
North,  or  No.  3.. 
North.or  No.  3.. 
North,  or  No.  3.. 
North,  or  No.  8.. 
North,  or  No.  3.. 
North,  or  No.  3.. 
North,  or  No.  3.. 
North,  or  No.  3.. 
North, or  No. 3-..! 

8-inch    gun,    or  i 

No.  1.  i 

8-inch    gun,    or  ! 

No.  1.  ! 

8-inch    gun,  or  i 

No.  1.  ' 

8-iiich   gnu,   or 

No.l. 
8-iuch    gun,   or 

No.  1. 
North,  or  No.  3. 


Kind  of  projectile. 


8-inch  gun, No.  1. 

8-incbgun,No.  1. 

8-iucligtin,No.  1  ' 
Sept.  10       4     Sinchgun.No.  1 
Sept.  10       5     8-inch  gun,No.l 


Sob  8-inoh  caliber, 

live. 
Sub  8-inch  caliber, 

live. 
Sub  6-inch  caliber, 

live. 
Sub  6-inch  caliber. 

live. 
Sub  S-inch  caliber, 

live. 
Sub  8inch  caliber, 

live. 
Sub  10-inch  caliber, 

live. 
Sub  6-inch  caliber, 

live. 

Sub  8-inch  caliber, 

live. 
Sub  8-inch  caliber, 

live. 
Sub  10-inch  caliber, 

live. 
Full  15-iach  caUber, 

live. 
Snb  10-inch  caliber, 

live. 
Sub  10-inch  caliber, 

Uve. 
Sub  10-inch  caliber, 

live. 
Sub  10-inch  caliber, 

live. 
Sub  10-inch  caliber, 

live. 
Sub  10-inch  caUber, 

live. 
Sub  10-iuch  caliber, 

live. 
Sub  10-inch  caliber, 

live. 
Full  15-inch  caliber, 

live. 
Full  15- inch  caliber, 

live. 
Full  15inch  caliber, 

live. 
Full  Ibinch  caliber. 

live. 
Full  15-inch  caliber, 

Uve. 
Snb  8-inch  calil)er, 

live. 
Floating  projectile 

to  teat  fuse. 
Full  8-iuch  caliber, 

live. 
Full^-inch  caliber, 

live. 
Full  8- inch  calllrar, 

live. 
Full  8-inch  caliber, 

live. 
Full  H-jnch  caliber, 

live. 
Sub  8-iuch  caliber, 

live. 
Sub  6-inrh  caliber, 

live. 
Snb  6-inch  caliber, 

live. 
Sub  G-inch  caliber, 

live. 
Snb  6-incli  calil)er, 

live. 
Sub  6- inch  caliber. 

fuse  test. 


Weight 

of 
charga 


Lbi. 
104^ 

104 


Total 

weight. 


104i 

104| 

212 

515^ 

2124 

214 

215 

214 

2134 

215 

2144 

2134 

5054 

5iu' 

! 

6154 

I 

603|! 

525i| 

104 


Fnae 
ting 


1104 


Lb9. 
3714 

3714 

301 

3044 

3704 

370 

5664 

8O54 

8714 
371| 
565 
1.1551 
5654 
5714 
566 
567 
5684 
568 
5674 
568 
1.144i 
1,146 
1,152} 

1,1614 
1, 157 

3674 


302 


1094 

110 

1044 
53 
534 
534 
534 


3014 

301 

3724 

197 

1974 

197 

1974 


Impact . . . 
Impact . . . 
Impact . . . 
Impact ... 
Impact . . . 
Impact ... 
Impact . . . 
Impact . . . 

Impact . . . 
Impact . . . 
Impact . . . 

28econda* 

delay. 
2  seccnda" 

delay. 
2  seconds' 

delay. 
2  seconds' 

delay. 
2  seconds' 

delay. 
2  seconds' 

delay. 
2  seconds' 

delay. 
2  seconds* 

delay. 
2  seconda' 

delay. 
2  seconds* 

delay. 
2  seconds* 

delay. 
2  seconds' 

delay. 
2  seconds' 

delay. 
Impact . . . 

Impact . . . 

Impact . . . 

Impact . . . 

Impact . . . 

Impact ... 

Impact . . . 

Impact . . . 

Impact . . . 

Impact . . . 

4    second 

delay. 
1    second 

delay. 
14  seconds' 

delay. 
Impact . . . 


Delay  of  as- 
plcaion. 


Tnatantly  -- 
InataBtly  .. 
Inatantlj  . . 
Inatantly  - . 
Koezploaion. 
Inatantly  ... 
Inatantly  . . . 
Instantly  ... 


« 


I 


\ 
t 

Ml 


Inatantly  ...  2D 

Instantly  ...  20 

Instantly  ...  20 

2|aeconda...  344 

24sacoiida...  27 

24BeeoDds...  27 

24*«conds---   ^ 
24aeoonds...   27 
24secoBds...   27 
24 seconds...  27 
24 seconds...  27 
24aeGonds...  27 
24a60ODd8...  344 
Instantly  ...  344 
24  seconds...  344 
Instantly  ...  344 
Inatantly...  344 
Instantly  ...  20 
Inatantly  ...     0 
Instantly  ...  354 
Inatantly  ...   854 
Instantly  ...  35J 
Noexplosion  [  354 

InsUntly  ..{354 

;      i 
Inatantly  ...'  20  , 

Instantly  ...  354 

Slight  delay.  30  ' 

Slight  delay  20 

1.4 seconds..  30 

Instantly  ...     0 


*  Flight  good ;  slight  gyration  at  first,  then  steadied  down. 
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try  at  Sandy  Hook,  N, 
tost  of  battery.] 


J, 


Loss 

of 
pres- 
sure. 


Lba. 
30 

30 

103 

200 

280 

235 

230 

212 

82 

31 

52 

212 

250 

258 

258 

258 

200 

288 

280 

208 

07 

07 

07 

08 

07 

80 

30 

00 

74 

84 

84 

84 

74 

80 

82 

44 

34 

31 


Valve 
set- 
ting 


0 
.  0 
480 
430 
430 
430 
480 
430 

0 

0 
100 
350 
430 
430 
430 
430 
480 
430 
430 
430 
240 
240 
240 
240 
240 
225f 

0 
275 
275 
275 
275 
275 
225 
285 
285 
225 
100 

0 


Range. 


832 
874 
Lost. 
5.763 
5.021 
3,175 
4,050 
5,635 

2,058 
1.816 
2,007 
2,278 
3,566 
3, 560 
3,585 
3,553 
3,576 
3,543 
3,565 
3,567 
1.040 
1,038 
1,878 
1,037 
1,935 
3,457 

185 
2,618 
2,607 
2,583 
Lost. 
2,616 
2,764 
3,500 
2,542 
1,003 
1,680 

185 


Time 

of 
flight. 


20 

20.3 

18.6 

26 

23| 

20| 


1»* 


20 

181 

19 

18* 

181 

18| 

17 

17 

17 

17 

17 


Force  of 

wind  per 

second. 


FeeU 


19 
19 
19.2 
20 
19.4 
15 
23 
15 
14 

10.8 
1 


6 
6 


18.4 
12.5 
15.3 
16.3 
16.9 
About  15 
Slight  breeze 


Direc- 
tion of 
wind, 
o'clock. 


%  9 

H  5 

a 


9 
9 


8 


5 
5 
6 
5 
5 
5  to  6 


16.1 

16.5 

17 

17.5 

18 


5 
5 
5 
5 
5 


88 
88 
86 
86 
87 
87 
87 
76 

76 
76 
77 
80 
83 
83 
84 
84 
85 
85 
85 
85 
82 
82 
82 
82 
82 
82 
87 
77 
77 
77 
77 
77 
77 
90 
89 
89 
88 
87 


Barome- 
ter. 

65 

29.99 

29.99 

56 

30.14 

43 

30.14 

44 

30.14 

45 

30.14 

47 

30.14 

49 

30.12 

58 

30.12 

50 

30.12 

59 

30.12 

57 

30.12 

55 

30.22 

46 

30.22 

46 

30.22 

47 

30.22 

47 

30.22 

48 

30.22 

48 

30.22 

49 

30.22 

50 

30.24 

61 

30.24 

62 

30.24 

63 

30.24 

61 

30.24 

65 

30.24 

66 

30.08 

» 

. 

1 

Remarks. 


Flight  good. 

Flight  good. 

Flight  good. 

Flight  good. 

Flight  good ;  did  not  ex> 

pTode. 
Gyrated ;  wings  broke. 

Flight  good. 

Flight  good;  exhibition 
for  Fortification 
Board. 

Flight  good. 

FUehtfair;  slight  gyra- 
tion. 
Flight  good. 

Flight  good. 

Flight  good. 

Flight  good. 

Flight  good. 

Flight  good. 

Flight-good. 

Flight  good. 

Flight  good. 

Flight  good. 

Flight  fair;  slight  gyra- 
tion. 

Flight  fair:  wobbled  to- 
ward  end. 

Flight  fair;  wobbled  to- 
ward end. 

Flight  fair;  wobbled  to- 
ward end. 

Flight  fair;  wobbled  to- 
ward end. 

Flight  good;  wobbled 
and  straightened  up. 

Fired  at  short  range  for 
testing  action  ofruse. 

Flight  good. 

Flight  good. 

Flight  good. 

Flight  good ;  did  not  ex- 
plode. 
Flight  good. 

C) 
Flight  good. 
Flight  good. 

Flight  fair;  slight  gyra- 
tion. 

Fliffht  fair;  slight  gyra- 
tion. 

0) 


light  good ;  regular  live  shell,  weighted  with  sand ;  no  gelatiii,  no  fulminate  detonator ;  loaded  with 
mads  olack  rifle  powder. 
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Appendix  33. 


TEST  OF  6'POUNDER  DRIGOS-SCHBOEDER  RAPID-FIRE  GUN. 

(8  plates.) 

The  Ordnance  Board,  U.  S.  A., 

New  York  Arsenal, 
Governors  Island,  New  York  Harbor, 

New  York  Oityy  October  5, 1894. 

Sir  :  The  following  report  of  the  test  of  a  6-poander  Driggs-  Schroeder 
rapid-fire  gun  is  respectfully  submitted : 

DESCRIPTION. 

The  gun  is  built  up,  and  consists  of  a  tube,  jacket,  and  hoop.  The 
breechblock  engages  m  the  jacket.  The  general  construction  of  the 
gun  body  is  shown  on  Plate  I,  and  the  parts  are  assembled  in  the  fol- 
lowing manner: 

The  hoop,  the  first  piece  to  be  shrunk  on  the  tube,  is  expanded  by 
heat  and  slipped  on  from  the  muzzle  end  until  the  shoulder  on  its  interior 
is  close  against  a  corresponding  shoulder  on  the  tube,  and  it  is  firmly 
held  in  this  i)Osition  until  cold.  The  jacket  is  then  put  on  in  like  man- 
ner from  the  breech  end.  On  the  exterior  of  the  gun  is  cut  a  screw 
thread,  part  of  which  is  on  the  hoop  and  part  on  the  jacket,  and  on 
this  is  screwed  the  trunnion  band  tor  non-recoil  mounting,  or  saddle  for 
recoil  mounting,  thus  locking  the  entire  system  and  preventing  any 
longitudinal  motion  between  tube  and  either  jacket  or  hoop.  The  rifling 
is  to  the  right  with  an  increasing  twist.  The  curve  connecting  the 
initial  and  final  angles  is  a  semicubic  parabola. 

DESCRIPTION  OF  MECHANISM  (PLATE  II). 

The  transverse  hole  through  the  block  for  the  axial,  or  main  bolt,  B,  is 
lengthened  in  a  nearly  vertical  direction  to  permit  the  block  to  descend 
and  disengage  the  bands  irom  the  corresponding  grooves  in  the  breech. 
The  main  cam,  C,  has  a  hexagonal  bearing  on  the  main  bolt;  it  will  be 
noticed  in  Plate  III  that  its  front  upx)er  face  takes  under  an  interior 
surface  in  the  block  and  sustains  it  in  the  upper  or  <^ closed"  position. 
This  interior  suiface  inclines  upward  to  the  rear,  and  when  the  cam  is 
turned  to  the  rear,  for  opening,  this  permits  the  block  to  descend,  the 
lower  rear  corner  of  the  cam  taking  on  the  interior  bottom  surface  of 
the  block  and  forcing  it  down.  Conversely,  in  the  latter  part  of  the 
closing  motion,  that  same  upper  front  face  taking  under  the  incline, 
pushes  the  block  up  into  place  and  then  slightly  takes  under  the  curved 
surface;  in  this  position  the  downward  thrust  of  the  block  has  no 
tendency  to  turn  the  cam,  and  it  is  therefore  held  rigidly  and  securely 
in  place. 
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When  tbe  main  cam  has  been  tamed  and  the  block  pushed  down  suf- 
ficiently far  to  clear  the  bands  from  the  grooves,  the  semicircnlar  scoi« 
in  the  upper  rear  corner  engages  the  pin  L  in  the  block,  and,  from  that 
time  on,  the  movements  of  the  two  are  in  unison,  rotary  to  the  rear 
around  the  main  bolt,  the  rear  face  of  the  block  finally  resting  on  the 
tray,  T,  leaving  the  chamber  open. 

The  firing  pin  is  marked  F;  the  firing  spring  lies  to  the  rear  of  its 
upturned  head;  the  fuUcock  stud  will  be  noticed  under  the  rear  part; 
the  sear,  S,  actuated  by  its  spring.  D,  presses  up  against  it  and  engages 
the  stud  as  the  firing  pin  is  forcea  to  the  rear.  The  ][)oint  of  a  lug  pro- 
jecting from  the  under  side  of  the  firing  pin  rests  always  in  a  circular 
groove  hollowed  out  in  a  vertical  plane  in  the  upper  rear  face  of  the 
main  cam.  YHien  the  cam  is  turned  to  the  rear,  the  first  eflfect  pro- 
duced is  to  push  back  that  lug  and  the  firing  pin,  so  that  the  point  of 
the  latter  is  brought  safely  within  the  face  of  the  block  before  it  begins 
to  descend;  the  motion  continuing,  the  firing  pin  is  retracted  until  the 
full-cock  stud  passes  beyond  the  sear  and  is  engaged  by  it.  This  com- 
presses the  firing  spring,  M.  When  the  sear  is  pressed  down,  the  firing 
Sin  is  released  and  the  spring  impels  it  forward.  The  firing- pin  wrench, 
\y  serves  to  cock  the  gun  without  opening  the  breech. 

The  extractors,  £,  one  on  each  side,  lie  flat  against  the  rear  face  of 
the  tube  of  the  gun.  and  in  recesses  in  the  front  face  of  the  block.  They 
revolve  on  pivots,  !r,  which  work  in  recesses  in  the  curtain.  The  rear 
sides  of  the  tails  of  these  extractors  form  cam  surfaces ;  the  lower  front 
corners  of  the  block  are  similarly  surfaced,  the  curves  being  slightly 
eccentric  to  the  main  bolt,  so  that  after  the  block  has  been  lowered  dur- 
ing its  rotation  its  cam  surfaces  take  upon  the  extractor  tails,  pressing 
them  forward  and  consequently  bringing  the  extractor  heads  to  the 
rear  and  throwing  the  cartridge  case  out.  These  bearing  surfaces  are 
so  adjusted  that  the  motion  is  slow  at  first,  with  a  powerM  leverage; 
toward  the  latter  part  of  the  rotation  of  the  block  the  motion  impartiBd 
is  quick. 

But  one  thing  now  remains  to  be  explained.  Tbe  block,  as  already 
described,  has  a  certain  amount  of  vertical  motion  with  regard  to  the 
main  bolt,  and  must  be  kept  in  the  lower  position  relative  to  it  during 
the  rotation.  To  this  end  a  pin,  or  ''guide  bolt,"  G,  is  screwed  in 
through  each  side  of  the  curtain,  projecting  into  a  guide  groove  cut  in 
each  side  of  the  block;  this  groove  is  so  shaped  that  the  bolt  permits 
only  the  verticjal  and  rotary  motions  of  tbe  block  in  succession,  thus 
confining  it  in  its  movement.  It  also  performs  one  other  function:  In 
closing  the  breech,  after  the  rotary  motion  of  the  block  ceases,  the  ver- 
tical motion  is  produced  by  the  upper  corner  of  the  cam  pressing  on  the 
interior  inclined  surface  of  the  block;  for  the  purpose  of  easing  an 
otherwise  abrupt  change  of  motion  (from  rotary  to  vertical),  the  partof 
the  guide  groove  where  the  guide  bolt  is  at  that  instant,  is  cammed  so 
as  to  make  the  bolt  start  the  block  upward  gently  before  the  corner  of 
the  main  cam  touches  the  incline;  the  motion  of  rotation  thus  merges 
gradually  and  easily  into  that  of  vertical  translation. 

Among  the  principal  details  may  be  mentioned  the  following: 

The  bands  on  the  top  and  side  of  the  block,  and  the  corresponding 
grooves  in  the  breech,  are  inclined  about  2  degrees  and  30  minutes  to 
the  front  anil  upward,  so  that,  as  the  block  is  pushed  up  into  position  in 
closing,  it  is  also  pressed  forward  and  presses  the  cartridge  case  home, 
and  in  opening  it  readily  detaches  itself  from  the  head  of  the  case. 

The  sear,  which  slides  vertically  in  the  middle  of  the  rear  face  of  the 
block,  has  a  left  arm  at  its  lower  end  against  which  the  sear  spring 
bears. 
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The  design  of  shoulder  bar  nsed  in  this  test  is  provided  with  a  pistol 
handle.  The  trigger  in  the  handle  is  connected  directly  with  the  sear 
by  a  lanyard. 

To  facilitate  assembling,  the  front  face  of  the  block  contains  a  heavy 
face  plate,  K,  easily  removed  and  secared.  The  cam,  firing  pin,  and 
spring  are  removed  and  replaced  there. 


KOMENCLATUKB   (PLATE  III). 


A.  Breechblock. 

B.  Main  bolt. 

C.  Main  cam. 

D.  Sear  spring. 

£.  Two  extractors. 

F.  Firing  pin. 

G.  Two  guide  bolts. 


H.  Operating  handle. 

K.  Face  plate. 

L.  Spring  feather,  looks  H  to  B 

M.  Firing  sjpring. 

N.  Firing-pin  point 

S.  Sear. 


OPERATION. 


The  operating  handle  H  is  on  the  left  side. 

To  open  the  breech,  eject  the  empty  case,  aud  cock  the  firing  pin,  the 
handle  is  turned  smartly  to  the  rear.  During  the  progress  of  this 
movement  the  firing  pin  is  retracted  until  the  sear  catches  in  front  of 
the  full-cock  stud;  the  extractors  are  pivoted,  heads  to  the  rear,  eject- 
ing the  empty  cartridge  case;  the  block  finally  lands  on  the  tray. 

A  fresh  cartridge  is  then  placed  in  the  chamber  and  the  handle  turned 
to  the  front.  This  closes  the  breech,  by  first  turning  aad  then  raising 
the  block,  the  firing  pin  being  left  in  the  full-cock  position. 

If  the  exercise  is  to  be  carried  on  without  ammunition,  the  drill  washer 
B  should  be  slipped  on  the  rear  end  of  the  firing  pin  so  as  to  take  against 
the  rear  face  of  the  block  in  snapping  and  secured  there  by  Y.  This 
saves  the  firing-pin  point  from  striking  the  face  plate,  which  would 
injure  it  in  time.  The  drill  washer  shoidd  not  be  leu  on  when  not  exer- 
cising, as  it  keeps  the  firing  spring  slightly  compressed,  which  has  a 
tendency  to  diminish  its  strength. 

TO  DISMOUNT   AND   ASSEMBLE. 

The  block  is  held  within  the  gun  by  the  main  bolt  and  the  two  guide 
bolts.  To  dismount,  therefore,  start  with  the  block  closed  and  back 
out  the  guide  bolts  with  the  screwdriver  far  enough  to  clear  the  block; 
cock  the  mechanism  to  preserve  the  firing-pin  point  from  possible  injury ; 
take  off  .the  handle;  tap  the  main  bolt  gently  to  start  it;  withdraw  it 
completely,  supporting  the  block  with  the  hand;  lower  the  block  out  of 
place,  tilting  it  slightly  to  the  rear,  so  as  to  clear  the  extractors. 

The  block  being  out  and  the  mechanism  still  cocked,  to  dismount  the 
latter  remove  the  face  plate,  using  a  hammer  and  a  copper  drift.  When 
the  face  plate  is  off,  ease  the  firing  pin  forward.  Take  out  the  main 
cam,  firing  pin,  main  spring,  sear  spring,  and  sear  in  the  order  named. 

To  assemble  the  mechanism,  i)roceed  in  the  reverse  way.  Put  in  suc- 
cessively the  main  spring,  firing  pin,  and  main  cam.  The  front  side  of 
the  latter  is  marked  "  out."  The  mechanism  must  be  cocked  before 
putting  on  the  face  plate.  An  arrow  on  the  head  of  the  main  bolt 
being  brought  in  line  with  the  arrow  on  the  curtain  indicates  the 
proper  "  square"  for  the  hexagonal  bearing  in  the  cam. 

SIGHTS. 

The  sights  used  on  Driggs-Schroeder  guns,  PI.  iv,  have  been  designeii 
with  the  object  of  securing  fine,  accurate  alignmewX  9»w^  ^\>  X>^^  ^*^93^^ 
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time  providing  the  ordinary  notch  and  point  for  ase  at  close  qnart^n 
or  when  rapidity  of  fire  is  more  important  than  extreme  accuracy. 

The  driit,  due  to  the  twist  of  the  rifling,  is  compensated  for  by  set- 
ting the  sight  bar  at  a  permanent  angle  to  the  left.  The  sight  is  pro- 
vided with  a  drift  scale  graduated  to  10  minutes  of  arc. 

An  essential  feature  of  sights  for  rapid-fire  guns  is  that  they  shall 
be  capable  of  rapid  changes  of  setting  and  with  but  one  hand.  They 
must  also  remain  securely  in  the  position  in  which  they  are  left.  The 
present  sights  accomi)lish  this. 

For  accurate  shooting  the  rear  sight  has  double  cross  wires  and  the 
front  sight  single  wires.  The  advantages  of  this  arrangement  are  that 
the  gun  can  be  i)ointed  almost  as  accurately  as  with  a  telescopic  sight, 
and  that  there  is  a  clear  field  about  the  target. 

Each  space  on  the  sight  bar  represents  100  yards  in  range  when 
using  the  service  charge.  To  set  the  bar  at  any  desired  range,  disen- 
gage the  operating  wheel  by  pulling  it  to  the  right  with  the  right 
hand;  then  turn  it  until  the  desired  graduation  is  on  a  line  with  the 
top  of  the  sight  box.  As  soon  as  the  wheel  is  let  go  it  will  engage  the 
teeth  on  the  side  of  the  sight  box  and  remain  in  that  position,  thus 
preventing  the  bar  from  any  downward  motion. 

The  notch  on  the  top  of  the  eyepiece  and  the  point  on  the  top  of  the 
front  si^ht  are  used  for  quick  sighting,  or  as  a  finder  when  using  the 
cross  wires.  With  them  the  piece  may  be  approximately  pointed/ and, 
if  there  is  time,  the  aim  corrected  with  the  cross  wires. 

ACCESSORrES. 

The  accessories,  Plate  iv,  consist  of  the  following: 


1.  Hand  extractor. 

2.  Combmation  sorew-driver  and  wrench. 

3.  Babbitt  metal  mallet. 

4.  Face-plate  drift. 

5.  Oil  can. 


6.  Block  support. 

7.  Firing-pin  wrench. 

8.  Cleaning  brush. 

9.  Sponge,  brush »  and  rod. 
10.  Drill  washers. 


For  convenience  of  handling  and  stowing  these  parts,  excepting  the 
sponge  rod,  are  kept  in  an  accessory  chest.  The  block  support  wab 
fmrnished  with  the  first  6-pounders,  but  was  found  unnecessary  and 
has  been  omitted. 

With  the  exception  of  the  drill  washer,  these  pieces  require  no  explan- 
ation. The  washer  is  of  rubber,  and  for  drill  purposes  is  put  on  the 
rear  of  the  firing  pin,  between  it  and  the  rear  face  of  the  block,  where 
it  is  secured  by  the  brass  washer  Y,  a  pin  on  which  passes  through  a 
hole  ill  the  firing  pin  and  retains  both  washers.  With  the  drill  washer 
on,  the  piece  may  be  snapped  without  danger  of  breaking  the  firing-pin 
point;  if  snapped  without  this  washer  the  point  is  liable  to  injury, 
while  the  blow  on  the  face  plate  will  in  time  injure  it  and  the  fronjbof 
the  firing  pin.    (See  photograph). 

FUSES  (PLATE.  V). 

The  fuse  used  with  all  ammunition  other  than  shrapnel,  issued  hy 
the  Driggs  Ordnance  Company,  is  the  Driggs  percussion  fuse^  usuaUy 
constructed  for  application  as  a  base  fuse.  With  shrapnel  a  time  fuse 
is  used. 

The  parts  of  the  fuse  are  the  body,  the  plunger  or  pellet,  the  spring, 
and  the  detonating  cap. 

The  body  is  of  gun  metal,  the  rear  end  having  a  broad  thin  flange, 
which  serves  as  a  gas  cheek,    YoT\^«tiVQt\}oi%«» thread  is  cut  for  screw- 
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ito  tbe  projectile.  The  plunger  is  also  of  gun  metal  and  at  its  rear 
las  a  circolar  score  cut  to  receive  the  two  lugs  of  the  spring.  The 
iird  end  is  provided  with  a  blunt  point  for  exploding  the  cap  upon 
ct.  The  spring  is  of  tempered  steel,  and  is  bent  so  as  to  form  two 
y  having  at  their  lower  ends  circular  lugs. 

e  detonating  cap  consists  of  a  hollow  brass  cap  filled  with  fulminate 
Brcury  and  is  contained  in  the  screw  cap  which  screws  in  in  front 
e  spring  and  plunger. 

e  parts  are  so  assembled  that  the  rear  end  of  the  plunger  nor- 
f  rests  upon  the  interior  bottom  of  the  body, 
e  two  circular  lugs  of  the  spring  fit  in  the  score  of  the  plunger, 
»ng  into  it  with  a  strength  that  can  only  be  overcome  by  the  cen- 
tal force  produced  by  a  high  velocity  of  rotation.  When  the  gun 
ed  the  rotation  given  the  shell  by  the  rifling  catises  the  arms  and 
of  the  spring  to  open  out  away  from  the  center  sufficiently  to 
se  the  plunger,  thus  arming  the  fuse.  Upon  impact  the  plunger 
forward  and  explodes  the  cap,  the  flame  from  which  passes 
igh  two  vent  holes  in  the  top  of  the  fuse  and  into  the  shell. 

GABTBIBGE  (PLATE  Vl). 

1  the  cases  used  with  the  Driggs-Schroeder  ammunition  are  solid 

n. 

e  ignition  is  derived  from  a  detonating  cap,  which  is  the  same  for 

klibers.    With  field  ammunition  which  may  be  subjected  to  violent 

[g  over  rough  ground  a  safety  cap  is  used  to  prevent  any  possible 

om  igniting  the  fulminate  cap  and  exploding  the  charge.    Both 

and  common  shell  are  supplied. 

AmmuniiioH, 


Steel  shell: 

Total  length inches . . 

Weight  of  shell pounds. . 

Weight  of  hnrater do. . . . 

Weight  of  faze do 

Weight,  total do 

Common  shell: 

Total  length inches.. 

Weight  of  shell pounds . . 

Weight  of  hunter do — 

Weight  of  fuze do 

Weight.  toUl do.... 

Fixed  ammunition : 

Total  length  (steel  shell) inches . . 

Total  length  (common  shell) do. . . . 

Weight  of  empty  case ounces 

Weight  of  charge do. . 

Weight  of  felt  wad do. . 

Total  weight  (steel  shell) pounds 

Total  weight  (common  shell) do. . 


8.58 

5.76 

.22 

.133 

6.11 

&39 

5.43 

.22 

.133 

5.78 


Range  table. 

velocity foot-seconds..  1,914 

ter  of  prc^jectile inches. .  2. 244 

t  of  proiectile pou  nds . .  6 

I  of  projectile call  bers . .  8} 

lof  ogival do 2} 

Dent  angle  of  sight  bar degrees..  2 

I  of  gun..: inchee..  35.111 
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Ran^  table — Continued. 


Range. 

Helsht 

sight 

bar 

marks. 

Angle  of 
elevation. 

AMle  of 

Ke. 

main- 
ing  ve- 
locity. 

Time 

of 
flight. 

Range. 

Helffbt 

sight 

bar 

mu'ks. 

Angle  of 

elevation. 

Am[l«of 

Re- 
main- 
ing To- 
looity. 

Tiaw 

or 

fligkt 

Yards. 

Ineh4$. 

O           t 

0 

/ 

Ft.  tee. 

See*. 

Tarda. 

IfUhee. 

o 

f 

o 

/ 

It.  tec. 

IffCt. 

100 

.045 

0    04.4 

0 

04.9 

1.854 

0.16 

2,900 

2,628 

4 

1&7 

6 

46.5 

SS5 

7.« 

200 

.005 

0    09.4 

0 

10 

1,796 

0.32 

3.000 

2,775 

4 

31 

7 

10.3 

023 

7.38 

300 

.148 

0    14.5 

0 

19.6 

1.738 

0.48  1 

3,100 

2.925 

4 

45.7 

7 

85.6 

012 

7.71 

400 

.203 

0    19.8 

0 

21.5 

1.684 

0.67 

3,200 

3,080 

6 

00.7 

8 

01.7 

901 

8.04 

500 

.259 

0    25.3 

0 

28.1 

1.631 

0.85 

3,300 

8,241 

6 

16.2 

8 

28.4 

800 

8.38 

600 

.317 

0    81 

0 

35.8 

1.679 

1.04 

8,400 

8.407 

5 

88.8 

8 

66i8 

870 

8.72 

700 

.378 

0    37 

0 

48 

1.629. 

1.28 

3.500 

3.575 

6 

49.6 

9 

23.9 

809 

9.07 

flOO 

.443 

0    48.3 

51.4 

1.4jS0 

1.48 

3,600 

3.746 

6 

06.1 

9 

r«2L8 

850 

9.43 

900 

.510 

0    49.9 

oa4 

1,434 

1.63 

3,700 

3,920 

6 

22 

10 

28.9 

840 

9.78 

1.000 

.580 

0    56.7 

10.1 

1.380 

1.85 

8,800 

4,100 

6 

39.4 

10 

63.9 

840 

10.14 

1.100 

.653 

1    03.9 

20.8 

1,348 

2.07 

8.860 

4,286 

6 

87.3 

11 

M.7 

881 

10. » 

1.200 

.730 

1    U.4 

82.6 

1,306 

2.30 

4,000 

4,476 

7 

16.6 
34.1 

11 

57.1 

822 

10.87 

1,300 

.811 

1    19.3 

46 

1.266 

2.53 

4,100 

4,671 

7 

12 

30.1 

814 

11.24 

1,400 

.805 

1    27.5 

68 

1.229 

2,77 

4.200 

4. 809 

7 

53.4 

18 

03.9 

806 

11.  e 

1.500 

.982 

1    36.1 

2 

11.6 

1,196 

3.02 

4,300 

5,073 

8 

13 

13 

38.4 

798 

12.00 

1.600 

1.073 

1    45 

2 

26.6 

1.166 

8.27 

41400 

6.283 

8 

33.1 

14 

13.8 

790 

12.38 

1,700 

1.17 

1    54.4 

2 

48.8 

1.140 

8.53 

4.500 

5,499 

8 

63.7 

14 

60.1 

T88 

12.77 

1,800 

1.272 

2    04.4 

2 

58.2 

1.115 

3.80 

4.600 

5.719 

9 

14.8 

15 

27.3 

776 

13.16 

1,900 

1.376 

2    14.6 

3 

16.2 

1,092 

4.07 

4.700 

6.945 

9 

36.3 

16 

05.4 

760 

13.36 

2.000 

1.483 

2    25 

3 

33.2 

1,071 

4.85 

4,800 

6,178 

9 

58.4 

16 

44.5 

762 

13.97 

2.100 

1.594 

2    35.7 

3 

52.2 

1.062 

4.63 

4.900 

6,416 

10 

21 

17 

24.7 

755 

14.38 

2,200 

1.709 

2    47 

4 

11.6 

1,035 

4.82 

6.000 

6,660 

10 

44.1 

18 

05.8 

748 

14.  Tl 

2,300 

1.828 

2    58.7 

4 

31.6 

1,018 

6.21 

6.100 

6,910 

11 

07.7. 

18 

47.9 

741 

16  20 

2.400 

1.950 

8    10.6 

4 

52.6 

1,002 

6.61 

6,200 

7,168 

11 

31.9 

19 

30.9 

735 

]S.li' 

2.500 

2.075 

3    22.8 

5 

14.2 

987 

6,81 

6.300 

7.432 

11 

66.7 

20 

15.0 

720 

16.  t» 

2,600 

2.207 

3    35.6 

5 

36 

973 

6.11 

5.400 

7,704 

12 

22.1 

21 

00.2 

723 

1&48 

2,700 

2.845 

3    49.1 

5 

58.2 

960 

6.42 

5,600 

7,084 

12 

48.2 

21 

48.6 

718 

16. 9S 

2,800 

2.485 

4    02.8 

6 

21.2 

947 

&74 

The  follawing  programme  was  adopted  for  the  test: 
The  gun  to  be  carefally  examined  by  the  board.  The  number  of  parts 
of  the  breech  mechanism,  their  strength,  simplicity,  and  certainty  of 
action  to  be  noted;  also  the  ease,  safety,  and  certainty  of  the  1[)reech 
mechanism  as  a  whole.  Note  especially  the  action  of  the  firing  pin  and 
extractor,  and  the  maximum  outward  position  of  the  cartridge  when  it 
can  be  pushed  home  by  the  breech  block.  During  this  examination  50 
rounds  to  be  fired  at  will. 

VELOCITY. 

Five  rounds  to  be  fired  for  velocity  with  full  charges. 

ACOUBACY. 

Ten  rounds  to  be  fired  at  each  range  of  1,000  yards,  1  mile,  and  3,000 
yards,  the  same  conditions  of  aiming  being  repeated  at  each  round,  aud 
the  mean  deviations  determined. 


RAPIDITY. 

Determine  number  of  rounds  that  can  be  fired  in  5  seconds,  three 
trials;  also  number  of  rounds  that  can  be  fired  in  1  minute,  3  minutes, 
and  5  minutes,  respectively;  and  finally  the  time  required  to  fire  100 
rounds,  noting  carefully  during  the  firing,  aud  especially  at  end  of  each 
25  rounds,  the  condition  of  the  gun  as  regards  heat,  and  ease,  and  cer- 
tainty of  action. 

Two  detachments  of  men,  alternating  every  25  or  50  rounds,  as  may 
be  thought  advisable. 
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RAPIDITY  WITH  ACCURACY. 

Fir^  10  aimed  shots  as  rapidly  as  possible  at  the  1,000  yards  and  1 
mile  targets.  Also  10  aimed  shots  at  targets  in  same  line  and  ranges 
of  500  and  1,000  yards,  alternately;  also  10  aimefl  shots  alternately  at 
targets  at  about  500  yards  range,  placed  about  75  feet  apart. 

BUST.  * 

The  mechanism  to  be  exposed  to  a  blast  of  fine  dust  in  such  manner 
as  to  insure  its  being  uniformly  and  equally  covered  with  the  dust, 
after  which  20  rounds  to  be  fired  as  rapidly  as  possible. 

EXCESSIYE   CHARGES. 

The  guD  to  be  fired  with  5  charges,  giving  gradually  increasing  pres- 
sares  up  to  45,000  pounds  per  square  inch,  if  such  pressures  are  attain- 
able. 

DEFECTIVE   CARTRIDGES. 

The  gun  to  be  tested  with  defective  cartridges  in  the  same  manner 
as  is  usual  in  the  trial  of  small  arms. 

Any  rounds  that  may  remain  after  the  above  tests  to  be  expended 
in  such  manner  as  may  be  deemed  best  by  the  board  as  a  result  of  the 
circumstances  developed;  the  last  5  rounds  to  be  fired  after  the  mecli- 
auism  of  the  gun  has  been  rusted  in  a  thorough  and  uniform  manner. 

The  test,  in  accordance  with  the  programme,  was  commenced  on  May 
1  last. 

The  length  of  the  gun  is  50  calibers  from  the  seat  of  the  head  of  the 
cartridge  case  to  the  muzzle.  The  action  of  the  mechanism  in  manipu- 
lation and  deliberate  firing  was  found  to  be  satisfactory,  except  that 
the  short  chain  lanyard  connecting  the  seat  with  the  trigger  of  the  pis- 
tol grip  was  not  strong  enough  for  its  purpose.  It  was  broken  a  num- 
ber of  times  during  the  test,  and  after  the  two  hundred  and  seventeenth 
round  was  replaced  by  a  small  wire  rope,  which  did  Tiot  break.  All 
parts  of  the  mechanism  are  very  securely  housed  in  and  protected,  so 
that  it  is  w^ll  disposed  to  stand  exposure  to  the  weather.  The  piece 
can  not  be  fired  before  the  block  is  closed,  although  the  sear  can  be 
disengaged;  recocking  is,  however,  possible,  by  means  of  a  small  tool 
provided  for  the  purpose,  without  opening  the  breech.  ^  The  breech- 
block is  light  and  the  manipulation  easy  and  requiring  Uttle' exertion; 
three  men  efficiently  serve  the  piece,  one  to  pass  the  ammui^fion,  one 
to  load  and  handle  the  block,  and  one  to  aim  and  fire.  The  lightness 
of  the  breechblock  and  its  housing  also  allows  the  use  of  a  long  gun 
without  great  total  weight,  and  the  realization  of  high  velocity.  If  a 
cartridge  case  should  be  stuck  in  the  chamber,  the  mechanism  can  be 
dismounted  and  the  case  driven  out  from  the  front.  The  block  seems 
to  have  no  tendency  to  fly  open  upon  firing.  The  cartridge  can  be 
pushed  home  by  the  block  in  closing  when  it  is  at  a  distance  of  3  inches 
from  its  seat. 

Starting  with  the  breech  closed,  the  mechanism  was  removed  and 
completely  dismantled  by  one  man,  the  representative  of  the  gun,  in 
37  second^,  using  one  special  tool.  It  was  assembled,  replaced  in  the 
gun,  and  the  motion  of  firing  executed  in  4  minutes  5j|  seconds,  but  as 
the  operator  was  nervous  and  fumbled  considerably,  a  second  trial  was 
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allowed,  when  the  time  occupied  was  1  ininate  30  seconds.  A  test  was 
made  of  the  time  required  to  flre  one  shot,  remove  and  replace  main- 
spring, sear  spring,  firing  pin,  and  extractors,  these  being  the  parts 
most  liable  to  injury  during  action,  and  fire  a  second  shot.  The  time 
between  the  two  shots  was  2  minutes  4|  seconds. 

The  weight  of  the  breech  mechanism  complete,  including  extractors 
and  handles,  is  35^  pounds,  and  the  number  of  its  parts  15. 

VKLOCITY. 

The  maximum  velocity  obtaiued  in  firing  five  rounds  was  1,911  foot- 
seconds;  the  minimum,  1,859  foot-seconds,  and  the  mean,  1,891  foot- 
seconds. 

ACCURACY. 

At  1,000  yards  range  the  mean  vertical  deviation  of  10  shots  from 
the  center  of  impact  was  .74  foot,  the  mean  horizontal  deviation  was  .8 
foot,  and  the  mean  deviation  1.09  feet.  One  sighting  shot  was  used, 
and  there  were  no  misses. 

At  1  mile  range  there  was  one  sighting  shot  and  ten  shots  at  the 
target,  all  of  which  were  hits,  the  mean  vertical  deviation  being  1.3 
feet,  mean  horizontal  deviation  1.82  feet,  and  mean  deviation  2.24  feet 

At  3,000  yards  range  there  were  first  four  sighting  shots,  when  firing 
was  suspended  to  give  that  at  1^000  yards  rauge  precedence.  At  the 
second  attempt  there  were  six  sighting  shots,  then  teu  at  the  target, 
of  which  nine  were  hits,  the  meau  deviations  of  the  nine  being:  Verti- 
cal, 6.28  feet;  horizontal,  6.3  feet;  absolute,  8.22  feet  A  wind  of  20 
miles  per  hour  was  blowing  from  the  right  and  rear.  The  aim  is  dis- 
turbed both  in  elevation  and  direction  by  the  discharge^ 

The  targets  are  represented  on  Plate  vi. 

RAPIDITY. 

The  number  of  rounds  fired  in  5  seconds  was:  At  the  first  trial,  3; 
at  the  second  trial,  3;  at  the  third  trial,  3,  with  one  left  in  the  chamber. 

The  number  of  rounds  fired  in  1  minute  was  32,  and  in  3  minutes  83. 
Of  the  83,  one  missfire  counted  as  a  round  tired,  and  in  thrte  instances 
the  trigger  was  pulled  before  the  block  was  closed,  the  block  being 
opened  again  to  cock  the  mechanism.  Had  these  three  cartridges  been 
thrown  out  and  counted  as  rounds  fired  the  number  would  have  been 
increased  to  S5  or  i^6.  The  32  rounds  were  fired  in  the  first  minute  of 
the  3-minute  test.  The  ofiicers  loading  and  firing  exchanged  places  at 
the  end  of  1^  minutes. 

At  the  first  attempt  to  fire  rapidly  100  rounds  the  lag  screws  hold- 
ing the  mounting  to  the  platform  pulled  loose,  and  after  firing  55  rounds 
the  piece  was  transferred  to  another  mounting.  The  time  of  firing  100 
rounds  was  6  minutes  41^  seconds,  of  t<rhich26  seconds  were  consumed 
in  replacing  the  defective  lanyard  3  times,  and  2  minutes  6  seconds  in 
replacing  the  sear  spring  broken  at  the  eighty-ninth  round  of  the  100. 

The  ammunition  was  placed  on  a  table  in  rear  of  the  piece  and  close  to 
it.  Three  persons — two  officers  and  one  enlisted  man — were  employed 
in  the  service.  The  officers  loading  and  firing  exchanged  places  after 
each  25  rounds.  The  mechanism  worked  satisfactorily  throughout^ 
with  the  exception  of  the  broken  lanyard  and  sear  spring  noted. 

After  firing  75  rounds,  soft  solder  would  melt  anywhere  along  the 
chase,  showing  a  t^mp^raWt^  of  o^bout  376o  F. 
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RAPIDITY  WITH   ACCURACY. 

In  firing  for  rapidity  with  accuracy  at  1,000  yards  range,  7  sighting 
shots  were  used,  then  10  shots  at  the  target,  all  of  which  were  hits,  the 
deviations  being  as  follows:  Mean  vertical,  1.61  feet;  mean  horizontal, 
2.06  feet;  mean,  2.61  feet.  The  time  required  for  the  10  shots  was  1 
minute  10^  seconds. 

At  1  mile  range  4  sighting  shots  were  used,  followed  by  10  hits  upon 
the  target;  deviations,  mean  vertical,  3.75  feet;  mean  horizontal,  2.9 
feet;  mean,  4.74  feet.    Time  for  the  10  shots,  1  minute  36 J  seconds. 

At  2  targets  in  the  same  line  at  ranges  of  500  and  1,000  yards,  1 
sighting  shot  at  the  1,000-yard  target  and  5  at  the  500-yard  target 
were  followed  by  10  at  each  alternately.  All  were  hits,  and  the  devia- 
tions were:  At  500-yard  target,  mean  vertical,  1.995  feet;  mean  hori- 
zontal, 1.121  feet;  mean,  2.288  feet;  at  the  1,000-yard  target,  mean 
vertical,  1.46  feet;  mean  horizontal,  2.033  feet;  mean,  2.507  feet.  Time 
for  the  20  shots,  5  minutes  27|  seconds.  The  sight  was  adjusted  for 
each  shot  at  each  target. 

At  500  yards  range  2  targets  were  placed  80  feet  apart,  and  after  4 
sighting  shots  at  No.  1  and  1  at  Ko.  2, 10  shots  were  fired  alternately 
at  each.  There  were  10  hits  upon  target  No.  1,  of  which  the  deviations 
were:  Mean  vertical,  1.69  feet;  mean  horizontal,  1.135  feet;  mean,  2.036 
feet.  Upon  target  No.  2  there  were  8  hits,  two  of  the  shots  having 
struck  a  telegraph  pole  in  the  line  with  the  target.  Of  the  8  shots  the 
deviations  were:  Mean  vertical,  1.50  feet;  mean  horizontal,  .612  foot; 
mean,  1.624  feet.  The  time  required  for  firing  the  20  rounds  was  2 
minutes  59|  seconds. 

During  all  this  firing  the  shock  from  ^  the  shoulder  bar,  due  to  the 
recoil,  was  very  severe. 

A  representation  of  the  targets  is  inclosed,  Plate  vir. 

DUST. 

There  were  two  tests  made  of  the  effects  of  dust  upon  the  mechanism. 
After  the  firing  with  defective  cartridges  the  gun  was  taken  to  the 
blacksmith  shop  to  be  dusted,  without  any  part  being  cleaned  in  any 
degree.  Care  was  exercised  to  avoid  removing  residue  from  the  breech 
mechanism  in  handling  the  gun.    The  gun  was  cocked. 

The  blue  prints  attached  to  the  firing  record  show  the  method  adopted 
for  dusting  the  mechanism.  "A"  is  a  lead  i)ipe  leading  from  the  pine 
box  "C"  to  the  hand  bellows  in  the  blacksmith  shop. 

The  dust  used  was  burnt  sand  from  the  ])roof  butts.  The  passage  of 
the  projectile  through  this  sand  converts  it  into  something  similar  to 
clay  in  appearance,  but  it  retains  considerable  grit.  This  was  dried 
over  the  boiler.  It  pulverizes  readily  when  dry  and  answered  well  for 
this  purpose. 

The  gun  was  subjected  to  a  blast  of  dust  for  8  minutes,  2  men  working 
the  bellows  as  uniformly  as  practicable. 

One  blue  print  shows  the  apparatus  at  work;  the  other  shows  it  at 
rest. 

After  being  dusted  the  gun  was  remounted  and  the  time  to  open  the 
breech  block  and  fire  5  rounds  was  noted. 

Time,  3  minutes  20  seconds.  The  block  was  opened  at  the  first 
attempt,  but  the  firing  pin  twice  failed  to  explode  primer;  at  the  third 
attempt  it  fired  all  right. 

The  mechanism  was  not  (^leaned  at  all;  neither  oil  not  w^^y ^^^\NSfc^ 
on  it.    The  dust  was  not  removed  from  the  bote.    T\i^  TxviKai\i<SSX\svs3L^- 
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ing  slightly,  though  still  serviceable  and  comparatively  easy  to  work, 
was  taken'to  the  machine  shop  and  found  slightly  bent  near  the  middle 
of  its  length.     It  was  straightened  and  replaced. 

In  the  second  dust  test  all  tbe  parts  of  the  mechanism  were  thor- 
oughly washed  with  hot  water  and  soap;  they  were  then  carefully  dried 
and  slightly  oiled. 

When  subjected  to  the  blast  of  dust  the  gun  was  not  cocked. 

The  arrangement  for  dusting  and  the  material  used  were  the  same  as 
in  the  Urst  dust  test. 

The  gun  was  subjected  to  a  blast  of  dust  for  8  minutes. 

The  block  opened  without  dif!i<;ulty  by  one  man,  and  the  5  rounds 
were  fired  with  very  little  trouble.    The  bore  was  not  wiped  out. 

No  oil  or  water  was  used  on  the  block. 

Time  to  open  block  and  fire  5  rounds,  55^  seconds. 

Five  rounds  instead  of  20  were  fired  after  dusting  because  of  scarcity 
of  ammunition. 

EXCESSIVE  PRESSURES. 

At  the  first  round  for  excessive  pressure  2  ounces  of  rifle  powder 
were  added  to  the  charge;  at  the  second  and  third  rounds  2 J  ounces; 
at  the  fourth  round  1  ounce,  and  at  the  fifth  round  1^  ounces.  The 
pressures  were  respectively  40,560,  40,311,  49,111,  37,382,  and  39,964 
pounds  i>er  square  inch. 

The  mechanism  worke<l  well  after  this  test,  although  it  is  probable 
that  the  bending  of  the  maiu  bolt  noted  under  the  head  of  the  dust 
test  was  caused  by  the  excessive  pressures. 

DEFECTIVE    AMMUNITION. 

Defective  cartridges  prepared  in  three  ways  were  used;  in  tbe  first 
method  the  cartridge  case  was  prepared  by  filing  obliquely  through 
the  edge  of  the  rim^  so  a«  to  just  show  an  opening  to  the  interior  at 
the  junction  of  the  head  and  wall.  The  slots  were  at  the  extremities 
of  two  diameters  at  right  angles  with  each  other.  The  cartridge  was 
placed  in  the  gun  so  that  the  solid  piirt  of  the  rim  came  opposite  the 
extractors. 

There  was  quite  an  escape  of  gas  as  a  matter  of  course.  The  breech 
block  could  not  be  opened  by  hand  at  all  and  a  mallet  wa«  used  on  the 
handle.  After  some  difficulty  the  blo(»k  was  opened  and  water  thrown 
over  it  to  remove  the  residue. 

The  second  cartridge  case  was  prepared  by  sawing  slots  thfongh  the 
head  so  as  to  just  show  an  opening  to  the  interior.  The  slots  were  at 
right  angles  with  each  other  and  each  was  halfway  between  the  primer 
and  the  rim.  The  breech  block  was  opened  after  firing  with  consider- 
able difficult}',  using  the  same  method  as  in  the  previous  round.  Water 
was  thrown  over  the  block. 

A  service  cartridge  was  then  fired  at  the  first  attempt,  showing  all 
parts  in  working  order.  The  block  was  opened  with  very  little  diffi- 
culty. 

Time  to  fire  2  defective  and  1  service  cartridge,  fifteen  minutes. 

Three  blowbacks  were  then  procured  by  unloading  the  requisite  num- 
ber of  rounds,  decapping  the  cases  and  thinning  the  metal  of  the  prim- 
ers; the  cases  were  recapped  and  the  charges  replaced. 

The  first  and  second  blowbacks  caused  no  delay  save  what  was  nec- 
essary to  aim  the  gun  on  the  butt. 

Of  the  third  blowbacik  t\\e  v^imer  failed  at  least  half  a  dozen  times, 
and  three  or  four  of  theae  tim^a  \Xi^  \o\i^\a.u^^\^  Ns^ofeft  and  had  to  be 
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tied.  A  service  cartridge  j)rocured  from  No.  6  magazine  was  fired  at  the 
first  attempt,  showing  the  mcchanisui  in  order.  Time,  6  minutes  23 
seconds.    Another  case  was  ordered  prepared  for  the  third  blowback. 

The  firing  pin  was  tapped  once  or  twice  with  a  mallet  after  the  sec- 
ond failure  to  explode  the  third  blowback;  the  primer  was  found  well 
indented. 

The  6  minutes  and  25  seconds  comprise  the  whole  time  involved, 
including  getting  atid  firing  the  service  cartridge. 

After  three-quarters  of  an  hour  the  third  blowback  was  ready  and 
was  fired  at  the  first  attempt. 

It  then  required  three  attempts  to  fire  a  service  cartridge.  The  three 
blowbacks  blew  out  the  primers  and  there  was  plenty  of  gas  escaped 
into  the  mechanism. 

Time  to  fire  2  blowbacks  and  1  service,  6  minutes  25  seconds. 

Time  to  fire  third  blowback  and  1  service,  33^  seconds. 

Total  time,  6  minutes,  58^  seconds. 

RUST. 

Before  rusting  the  breech  mechanism  was  dismantled  and  all  the 
parts  thoroughly  cleaned  by  washing  with  hot  water  and  soap. 

The  gun  was  not  cocked.  The  handle  and  rear  sight  were  removed; 
the  screws  holding  sight  in  place  were  replaced  to  prevent  rust  from 
getting  into  the  holes.  Before  immersing,  a  soft  wood  plug  wrapped 
with  a  piece  of  cartridge-bag  material,  the  latter  smeared  with  cosmo 
line,  was  driven  tightly  into  the  rear  end  of  the  barrel  to  prevent 
unnecessary  rusting  of  the  chamber.  The  gun  was  immersed  in  solu- 
tion of  15  per  cent  sal  ammoniac  and  85  per  cent  of  water  by  weight;  it 
was  suspended  with  the  axis  vertical,  and  was  lowerfid  into  the  solution 
just  enough  to  cover  the  breech  mechanism. 

The  gun  was  in  the  solution  25  minutes.  It  was  allowed  to  stand 
undisturbed  for  48  hours,  after  which  time  the  operation  of  opening  the 
breechblock  was  commenced.  The  breechblock  could  not  be  opened 
by  hand  nor  by  using  a  wooden  mallet  on  the  handle.  At  the  end  of 
l|  minutes  oil  was  used  to  soften  the  rust  and  the  effort  to  open  the 
block  was  continued.  After  10  minutes,  having  failed  to  open  the 
block,  the  main  bolt  was  driven  out  and  a  copper  drift  was  used  on  the 
block  t<T  jar  it  loose  from  its  seat.  At  the  end  of  25  minutes  the  breech- 
block was  out  of  the  gun.  The  breech  mechanism  was  then  dismantled 
and  all  the  parts  wix)ed  and  oiled.  The  parts  were  well  rusted,  and  as 
a  rule  a  copper  drift  had  to  be  used  to  separate  them  one  from  another. 
After  being  oiled,  the  mechanism  was  assembled  and  replaced  in  the 
gun,  the  time  consumed  up  to  this  point  being  1  hour  and  5  minutes. 

Five  service  rounds  were  then  fired  as  rai)idly  as  practicable,  the 
total  time  required  being  1  hour  8  minutes  4^  seconds. 

This  completed  the  programme. 
•  At  the  fifth  round  of  the  above-described  test,  a  washer  at  the  front 
end  of  the  hydraulic  cylinder  stuck  on  the  piston  rod  and  held  the 
recuperator  spring  in  compression  so  that  the  piece  was  not  returned 
to  battery.  The  cylinder  was  dismounted  and  a  clearance  given  to  the 
washer,  after  which  it  gave  no  further  trouble. 

The  same  parts  of  the  breech  mechanism  were  used  throughout  the 
test,  with  the  exception  of  the  broken  lanyards  and  sear  spring  noted, 
and  no  part  required  repair  or  adjustment  except  the  bent  main  bolt 
discovered  during  the  dust  test. 
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The  loading  and  firing  were  done  by  Lieut.  M.  F.  Harmon,  First 
Artillery,  and  Lieut.  F.  P.  Peck,  Ordnance  Department.  During  most 
of  the  critical  parts  of  the  test  the  representatives  of  the  gun  were 
present. 

The  following  table  shows  the  general  results  of  the  test,  which  was 
finished  on  June  26, 1894,  441  rounds  being  tired : 


Weight poundB.- 

Caliber inches.. 

Length calibers.. 

Weight  of  breech  mechanism pounds.. 

Number  of  parts  of  breech  mechanism 

Time  to  dismantle  breech  mechanism seconds. . 

Time  to  assemble  breech  mechanism 

Distance  from  seat  in  chamber  at  which  breech  block  will  force  cartridge 

home inches. . 

Time  to  fire  1  round,  change  mainspring,  sear  spring,  firing  pin,  and 

extractor,  and  fire  another  round 

Time  to  fire  100  rounds 

Number  of  rounds  fired  in  1  minute 

Number  of  rounds  fired  in  3  minutes 

Number  of  rounds  fijed  in  5  seconds,  first  trial 

Number  of  rounds  fired  in  5  seconds,  second  trial 

Number  of  rounds  fired  in  5  seconds,  third  trial 

Time  to  fire  2  defective  aud  1  service  cartridge minutes. . 

Time  to  fire  5  rounds  after  dusting,  first  test 

Time  to  fire  5  rounds  after  dusting,  second  test seconds . . 

Time  required  to  fire  3  blowbacks  and  1  service  cartridge 

Time  refpiired  to  open  breechblock  and  fire  5  rounds  after  rusting 

Meuu  velocity foot-seconds. . 


786 

2.244 
50 
35i 
15 
37 


2»44' 
4™35f« 
32 
83 

3 

3 

3 
15 

3««20' 
55| 

1»»  S"  4.5* 
1,891 


Mean  vertical  deviation feet. . 

Mean  horizontal  deviation .  .do. . . 

Mean  deviation do . . . 

Number  of  hita 

Number  of  misses 

Time  to  fire 

Time  to  tire  both  targets 


Accaraov. 


Aocoracy  with 
rapicuty. 


1,000 
yards. 


1  mile, 


.74 

.8 

1.09 

10 

0 


1.3 

1.82 

2.24 

10 

0 


3,000 
yards. 


5.28 

6.3 

8.22 

9 

1 


1,000 
yards. 


1.61 

2.06 

2.61 

10 

0 

2"10i« 


1  mile. 


3.75 
2.9 
4.74 
10 

0 
l-a«i« 


Alternating 

two,  500 

yards. 


No.  1. 


No.  2. 


1.69  i 
1.14  I 
2.04  I 

8  ; 

0  i 


1.50 

.61 

1.62 

10 

0 


2*5»|« 


Altcmatitig 

500  and  IX^ 

yards. 


500       1,00J 
yards.:  yard* 


2 

1.12 

2.29 

10 

0 


1.47 

2.0!; 

2.51 

Hi 

0 


5-!r:i' 


Firing  record  and  8  plates  are  enclosed. 

Frank  H.  Phipps, 
Major  J  Ordnance  Department,  U,  S.  Army,  President. 

Frank  Heath, 
Captain,  Ordnance  Department,  U.  S,  Anny, 

William  Crozier, 
Captain,  Ordnance  Department,  TJ.  S.  Army. 

The  Chief  of  Ordnance,  U.  S.  Army, 

Washington,  D.  C 
(3031) 
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Record  of  firing  with  Driggi-Sohroeder  S-pounder  rapid-fire  gun  (caliber  S.t44  tadkei, 

[Object  of  firing. 


Date. 


May  2 
MaT2 
May  2 
May  2 
May  2 


No. 
of  fire. 


Elevation. 


Mays 
May  2 
May  2 

May  2 
May  2 
May  2 
May  2 
May  2 
May  2 
May  2 
May  2 
May  2 
May  2 
May  2 
May  2 
May  2 
May  2 
May  2 


lustnimen- 

tal  veloc-     Preaanre  per 
ityl25  feet    square  inch 
tlrom  muz-        of  bore. 
!        zle.        I 


Feet. 


1 
2 
3 
4 
5 


Deflec- 
tion 
pointe, 
right. 


Pmtndi. 


7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 


Maximum. 
18      6^ 
13      0 
10      0 


May  3 
May  3 

May  3 

May  3 

Mays 

Mays 


24 
25 

26 

27 

28 

20 


Recoil. 


Counter 
recoil. 


Inches.       Ineku. 


[To  obtain 


1,906 
1,915 
1,884 
1,892 
1,856 
1,861 
1,886 
1,802 
1,906 
1,906 
50+i|« 
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U  7S6pownd§),  0t  Sandy  Book  Pr4mng  Ground,  from  May  t  to  June  28  1894 
»f  gun.] 


nd,  strength 
d  direction. 


Special  remarks  aboat  each  fire,  snch  as 
effect  on  piece,  action  of  breech  mech- 
anisin,  consumption  of  powder,  sound 
fA  prqjeotile  in  flight,  scattering  of 
fragments,  etc. 


General  remarks. 


Filling  washer  at  front  end  of  recoil  cyl- 
inder stuck  on  the  piston  rod  and  held 
spring  in  compression  so  the  piece  was 
not  returned  to  battery.  Cybnder  dis- 
mounted and  a  clearance  given  to 
washer. 

)  After  flrin^^tnese  three  rounds  the  ffun 
>  was  li{  inches  out  of  battery,  out 
)     when  depressed  it  returned  again. 


Fired  to 


Fired  into  sand  butt 


Chain  lanyard  broke ;  repaired 

Chain  lanyard  again  broke.    Fired  into 
sand  butt. 


This  gun  is  50  calibers  long  from  seat 
of  head  of  cartridge  ease  to  muzzle. 

Weight  of  breechblock  and  breech 
mechaniam  complete,  including  ex- 
tractors and  lumdle,  36^  pounds. 

The  breech  mechanism  consists  of  15 
pieoes. 

Starting  with  the  breechblock  closed, 
the  breech  mechanism  was  remov- 
ed and  dismantled  by  1  man  (repre- 
senting the  gun)  in  37  seconds,  us- 
ing no  tools  except  the  flring-pin 
wrench. 

Tlie  mechanism  was  assembled,  re- 
placed  in  the  gun,  and  the  motion 
of  firing  executed  In  4  minutes  5| 
seconds.  Upon  being  allowed  a 
second  trial  the  operation  was  com- 
pleted by  1  man  in  1  minute  80 
seconds.  In  the  first  attempt  to  as- 
semble the  mechanism  the  princi- 
pal difficulty  was  to  get  the  main 
Dolt  in  place ;  it  was  caused  to  a 
great  extent  by  excessive  anxiety 
and  consequent  fumbling,  a  seconH 
man  fiuallv  assisted.  This  is  why 
a  second  attempt  was  permitted. 

The  time  was  taken  by  the  proof  ofil- 
cer,  using  a  stop  watch  which 
reads  to  one-fifth  of  a  second. 

Lieuts.  Harmon.  First  Artillerv,  and 
Peck,  Ordnance  Department,  did 
all  the  loadine  and  firing. 

The  gun  is  fired  by  means  of  a  chain 
lanyard  fastenea  to  the  pistol  grip 
on  shoulder  bar. 

The  breechblock  will  force  the  car- 
tridge home  when  it  is  3  Inches 
short  of  its  seat  in  chamber. 

Recoil  produces  a  decided  blow  on 
the  shoulder.  * 

The  lever  for  dampine  the  elevation 
is  not  satisfaotoxy ;  tne  muazle  rises 
slightly  upon  firing. 

The  piece  on  shoulder  bar  which  pre- 
vents the  cartridge  case  from  strik- 
ing the  operator  cuts  the  hand 
(slnoe  corrected).  At  discharge 
both  elevationanddirection  change ; 
in  direction,  muzzle  left. 


ties.] 


Warming  charge.    Fired  to  sea. 
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Record  of  firing  with  VriggB-Schroeder  G-pounder  rapid-fire  gun  (caliber  t.S44  ineke^j  weigki 

[For  npiditj. 


Date. 


Hay  4 
May  4 

May  4 


May  8 


May  10 


May  10 


May  11 


May  11 


No. 
of  tire. 


30 
31 
32 
to 
41 
42 
to 
96 


Elevation. 


COT) 
'  to  >. 
99  S 


\ 


IE! 


iDatmmen- 

tal  veloc 

ity  125  feet 

fromnms- 

zle. 


Feet. 


I  Quadrant. 
200  !  4    31 


201 


4    43 


PreMureperi     ^ 
Aquareinch  ;  -w*!-*- 

ngbt. 


PoundM. 


Recoil. 


InckeM. 


Counter 
recoil. 


Hi 

2|V 


[Teat  gim  for  acoi- 


0 


\ 


May  11 


202  1 


4    60 


May  11 


203 


4    50 


TEST   OF   6-PDB.  DRIGOS-SCHBOEDER   GUN. 


379 


786  pound$),  at  Sandy  Book  Proving  Ground,  from  May  S  to  June  tS,  1894 — Continued. 
100  rounds.] 


Wind,  Btrength 
ftnd  direction. 


Special  remarks  about  each  fire,  such  as 
effect  on  piece,  action  of  breech  nie<^h- 
an  ism,  consumption  of  powder,  nound 
of  projectile  in  flight,  scattering  of 
fragments,  etc. 


acy  at  3,000  yards.] 


Q«neral  remarks. 


Fired  to  sea  to  note  the  place  of  striking. 

Chain  lanyard  broke;  a  rope  one  substi- 
tuted. 

Fired  into  sand  butt;  smoke  interfered 
and  firing  suspended. 

A  new  chain  lanyard  attached :  55  rounds 
were  fired  in  3  minutes  and  53  seconds, 
and  firing  had  to  b«  suspended.  The  lug 
screws  holding  mount  became  louse. 
There  were  three  missfires  during  the 
first  24  rouods. 

Qnn  with  recoil  cylinder  and  attach- 
ments changed  to  mount  for  Seabury 
jgnn  before  firing  May  10,  1894. 

Bired  to  sea  to  note  the  place  of  striking. 


Total  time  to  fire  100  rounds,  including 
repairs  to  sear  spring  and  time  to  allow 
ships  to  pass,  11  minutes  17^  sec- 
onds. Actual  time  of  firing,  4  minutes 
352  seconds. 

Round  175,  chain  lanyard  neu-ly  broken 
and  changed.  Round  187, 'lanyard 
broke;  repaired.  Round  188,  lanyard 
broke;  repaired.  Round  189,  sear 
spring  broken;  time  to  replace  sear 
spring,  2  minutes  and  6  seconds. 


The  missfires  were  not  dne  to  defect- 
ive cartridges,  but  were  caused  bv 
pulling  the  trigger  before  the  bloi^K 
was  completely  closed.  The  sear 
can  be  disengaged  in  this  manner, 
but  it  is  impossible  fur  the  firing 
pin  to  strike  the  primer  until  the 
block  is  completely  closed. 

Soft  solder  melts  along  chase  at  the 
end  of  75  rounds. 

In  firing  for  rapidity,  the  ammuni- 
tion was  placed  on  a  table  in  rear 
of  the  gun  and  as  close  to  it  as 
possible  without  interfering  with 
the  handling  of  the  gun.  Taking 
the  ammunitiou  from  this  table, 
3  men  served  the  gun. 

Lients.  Harmon  and  Peck  alternated 
in  loading  and  firing.  The  changes 
were  made  after  each  group  of  25 
rounds. 


Elevation  by  sight,2. 000  yards.  Elevation 
increased  17  minutes  on  firing.  Struck 
24  yards  in  front  of  target  and  rico* 
chetted  through  11  feet  left  of  center. 

Elevation  by  sight,  3,000  vards.  Sight 
jumped  up  25  yards  ou  firing.  Stuck 
14  yards  in  front  and  on  line. 

Elevation  by  sight,  3,050  yards.  Struck 
target  2  feet  above  and  bXevX  left  of  cen- 
ter. 

Struck  target  2  feet  above  and  5  feet  left 
of  center.  Firing  suspended  to  permit 
Lieut.  Peck  to  make  the  target  at  1,000 
yards. 


380 


APPENDIX   33. 


Record  of  firing  with  Drigg^-Sohrooder  S-pounder  rapid-fire  gun  {oaUber  2.1^44  tndUi, « 

[Test  gun  for 


Date. 


May  11 


No. 
of  fire. 


204 


Elevatioii. 


Mftv  1 1 
Mu'vlL 
May  11 
MiiV  11 
May  11 
May  11 
May  11 
May  11 
May  11 
May  11 


205 
20ti 
207 
208 
200 
210 
211 
212 
213 
214 


iDBtrnmen 
tal  veloc- 
ity 125  feet 
from  muz- 
zle. 


Feet. 


Preasure  per 

square  inch 

of  bore. 


Pcuad*. 


Deflec- 
tion 
points, 
right. 


KecoU. 


Com 
iec4 


Jnehst.    <  Jndt 


0 
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pou$td9),  at  Sandy  Hook  Proving  Oroundy  from  May  2  to  June  SS,  1894 — Continued. 
r  at  1,000  yards.] 


rind,  strength 
knd  direction. 


u 

9 


B 

I 

i 

is 

s  p 

?  - 

—  ■* 
aid 

h 

I'i 

'^  '- 


I 
a 


Special  remarks  about  each  fire,  such  aa 
efi*ect  on  piece,  action  of  breech  mech- 
anism, consumption  of  powder,  sound 
of  projectile  in  flight,  scattering  of 
fragments,  etc. 


!  Sighting  shot.  Elevation  by  sight,  900 
yards.  Chain  lanyard  broke;  repaired. 

I  struck  t-arget  6|  feet  below  and  4|  feet 
left.    Aimed  at  top  and  center  of  target. 

TARGET. 


0-eneral  remarks. 


From  center  of 
target. 


Vertical. 


Horizon- 
tal. 


> 


1.5 


^ 

^ 

% 
pq 


1 

3.5 
.5 
1.5 
1 

1 
1 
1 


to 


2 


5 

4.5 

4.5 

4.5 

3 

2 

3 

4 

5.5 

4 


From  center  of 
impiict. 


Vertical. 


> 

o 
.a 


Horizon- 
tal. 


.4 


^ 

• 

9 

^. 

^ 

»5 

U' 

:m 

a 

1 

0.1 

2.6 



.5 

.6 

.1 

"i 
.1 
.1 


2.4 


Feet. 
Center  of  impact— 

Udow 0.9 

Left 4.0 

Mean   vertical   deviation   t^m 

'     center  of  impact 74 

Mean  horisontal  deviation  from 

center  of  impact 8 

Mean  deviation  from  canter  of 
impact 1.09 


.5 
.5 


1 
2 

1 


0 


1.5 


0 
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Record  of  firing  with  Driggi-Sehroeder  S-pounder  rapid-fire  gun  (oaUber  S,S44  tiidUf, 

[Test  gun  iJR 


Date. 


May  14. 

May  14. 

May  14. 

May  14. 
May  14. 
May  14. 


Ko. 
of  fire. 


Mevation. 


Deflec- 


Inatrumen-' 

tal  veloc-   I  Pressure  per  , .  , 

ity  125  feet    square  inch  [  "^iV      1   Keeoil.    "^ 

fiitn  mils- 1      of  bore.  ^^^^'                      "* 


Coa 


May  14 
May  14 
May  14 
May  14 
May  14 
May  14 
May  14 
May  14 
May  14 
May  14 

May  14 


215 

216 
217 

218 

219 

220 


221 
222 
223 
224 
225 
226 
227 
*228 
229 
230 


231 


I 


4  50 

4  45 

4  30 

4  37 

4  34ii 

4  34} 


4    37 


<^aiirafU.  I       Fett. 


Pound*. 


Ineha  \  hik 

•ni 

-I •• 


*MiB8:  stmck  100  yards  beyond  and  slightly  left. 
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\da),  at  Sandy  Hook  ProviHg  Ground,  from  May  2  to  June  £8,  i^9^— Continued. 
NX)  yards. ) 


ectlon. 


S])ecial  remarks  about  eabh  Are,  such  as 
effect  on  piece,  action  of^reech«meoh- 
an  ism,  consumption  of  powder,  sound 
of  projectile  in  flight,  scattering  of 
fragments,  etc. 


General  remarks. 


9 

-S 

if 
I  a 


& 


20 
10 
10 
10 
10 
10 
20 
SO 
20 
20 


Elevation  by  slebt,  3,025  yards.    Struck 

the  ground  75  yards  beyond  and  on 

line. 
Elevation  by  sight,  3,000  yards.     Struck 

50  yards  beyond. 
Elevation  by  sight,  2,875  yardH.    Struck 

40  yards  In  front  and  10  feet  to  the 

left  of  the  left  edge. 
Elevation  by  sight,  2,010  yards.    Struck 

target  8  feet  above  and  7  feet  left  of 

center. 
Elevation  by  sight,  2,900  yards.    Struck 

target  0  feet  below  and  13  feet  right  of 

center. 


Elevation  by  sight,  2,900  yards.  Struck 
2  yards  in  nont  and  rico^etted  through 
14  feet  below  and  8  flet  right  of  center. 

TARGET. 


From  center  of  tar  < 
get. 


o 


=3 
S_ 

8 

8 

0 

0 

10 

10 

12 

12 

12 

12 


Vertical. 


Horison- 
Ul. 


> 

o 


11 

6 


a 
1 

7 

11 

4 


2 


*ii» 

12 


!^rom  center  of  im- 
pact. 


Vertical. 


> 


6.44 


e.44 

7.44 


1.44 


3.68 


9.56 
4.56 


0.66 
5.56 


Horizon- 
tal. 


us 

P< 


1.22 


3.22 
1.22 
7.22 
11.22 
4.22 


i 


3.78 


12.78 
11.78 


Stmok  target  5  feet  below  and  1  foot 
'    right  of  center. 


A  imed  at  a  board  nailed  to  the  upper 
left  comer  of  target. 

Target  not  visible  m>m  battery ;  sight 
used  for  direction  only. 

Before  this  firing  a  wire  cable  lanyard 
was  substituted  for  the  chain  "^ lan- 
yard. 


Round  221,  elevation  by  light,  2,910 

yards ;  first  to  count  on  target. 
Center  of  tmpaot->-  Feet. 

Below 1.44 

Lett 222 

Mean  vertical  deviation  firom 

center  of  impact 5.28 

Mean  horizontal  deviation  from 

center  of  impact 6.3 

Mean  deviation  from  center  of 

impact 8.22 
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Record  offiHng  with  Driggs^Sehroeder  e^pound^rapid'/hnegtm  {emUb&rtJMdimeket,  wei^ 

[T00t  gtm  tor 


Date. 


Max  15. 


Juno  1 


Ko. 
of  fire. 


Mat  15 
Mavis 
May  15 
May  15 
May  15 
May  15 
May  15 
May  15 
May  15 
May  15 


232 


Elevfttion. 


233 

234 

Zi5 

236  1 

237 

238 

239 

240 

241  ' 

242 


o 
2 


IiMitraiiiea> 
tal  Teloc- 
ity 125  feet 
from  mus- 
sle. 


Feet 


PreMureper 

•qoare  inch 

of  bore. 


Defleo- 

tion 
pointa, 
right. 


Poundt, 


2    16 


1 

2eooil. 

Connffer 

zecoiL 

Ineh»9. 

Inehtt. 

/ 


/ 

i 

I 


« 


[Twt  far 
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ly  at  Sandy  Hook  Proving  Oroundf  from  May  S  to  June  S8,  1894 — Continned. 


ngth 
ion. 


Special  remarks  about  each  Arc,  such  as 
effect  on  piece,  action  of  breech  mech- 
aniam,  comsamption  of  powder,  sound 
of  projectile  in  flig.bt,  scattering  of 
fragments,  etc. 


Elevation  by  sight,  1,600  yards.    Struck 
100  yards  in  front  and  on  line. 

TARGET. 


From  center  ot  tar- 
get. 


Vertical. 


I 


0 
0 


3 


0.5 

,  2**" 


Horizon ' 
tal. 


5 
4 
5 
6 

11 
7 
6 

10 
5 
5 


From  center  of  im- 
pact. 


Vertical. 


Horison- 
tal. 


• 

» 

i 

-«1 

S 

ft 

d 

^ 

2 

»3 

0.25 

1.3 

3.75 

2.3 

6.25 

1.3 

0.75 

1.3 

2.75 

i.7 

2.25 

•  •  •  •  ■ 

0.7 

0.25 

0.3 

2.25 

^  ^ 

8.7 

..^..'0.25 

1.3 

0.25 

1.3 

General  remarks. 


Aimed  at  the  upper  left  comer. 


Boand  233,  fdevation  by  sight,  1,700 

yards;  first  to  count  on  target. 
Center  ol  impact—  Feet. 

Above 0.25 

Left 0.3 

'Mean  vertical   deviation    from 

center  of  impact 1. 3 

Mean  horisontaJ  deviation  from 

center  of  impact 1.82 

Mean  deviation  from  center  of 
impact 2.24 


'Before  this  firing,  the  gon  with  ita 
recoil  attachments  was  replaced  on 
its  own  mount.  Through  oolts  had 
in  the  meantime  been  substituted 
for  the  lag  screws,  which  the  firing 
of  May  8  had  shown  to  be  inaur 
ficient. 

Bound  243,  fired  to  sea  to  note  the 
place  of  striking. 

Number  of  rounds  fired  in  1  minute, 
32. 

Number  of  rounds  fired  in  3  minutesj 
83,  and  1  in  the  gun  at  the  command 
"stop."  In  adaition,  there  were 
three  cases  in  which  the  trigger  was 
pulled  before  the  block  was  closed, 
and  in  each  case  the  block  was 
opened  to  cock  the  mechanism, 
closed  again,  and  the  round  then 
fired. 

One  missflre  counted  as  a  round  fired. 

The  number  of  rounds  fired  in  1  min« 
ute  was  determined  by  noting  tho 
number  fired  in  the  first  minute  of 
the  3-minute  test.  The  arrange- 
ment of  the  ammunition  and  the 
number  of  men  serving  the  piece 
were  the  same  as  in  the  lOO-ronnd 
test  for  rapidity.  In  the  3-miniite 
test,  Lieuts.  Harmon  and  Peck  al- 
ternated in  loading  and  firing, 
changing  at  the  end  of  each  1.5 
minutes.  To  fire  one  shot,  dis- 
mount  block,  remove  mainspring, 
sear  spring,  firing  pin,  and  extract- 
ors, replace  and  fire  another  shot, 
2  minutes  4j(  seconds. 

Number  of  rounds  fired  in  5  seconds, 
first  trial,  3;  number  of  rounds 
fired  in  5  seconds,  Be<:ond  trial.  3; 
number  of  rounds  fired  m  5  seconds, 
third  trial,  3,  and  1  in  the  gun  ready 


to  fire  at  the  oommand 


0  94 


-25 
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APPENDIX   33, 


Record  offiritig  trith  Dngge-Schroeder  S-pounder  rapid-fire  gun  (calih^r  2,S44  ineftes,  wd 

{Ex 


Date. 


June  5 . 
June  6 
June  6 
Juno  6. 


June  6 


June  6 
June  6 
June? 

June? 


June  9. 


June  9. 


June  0. 


No. 
of  fire. 


Elevation. 


I 


338 
339 
340 
341 


342 


343 
344 
345 

346 


Instrumen- 
tal veloc- 
ity 125  feet 
from  mux- 
zle. 


Feet. 


Presaureper 

square  inch 

of  bore. 


Pounds. 
10.     40.560 
10.     46,311 
49.  Ill 


Deflec- 
tion 
]X>iniB, 
right. 


10.     87. 382 
10,     39,064  . 


Recoil. 


Inektt. 


Conot 
reeoL 


Inidm 


[Test  with  dflfeet 


347 

1 

1 

• 

1 

1 

1 

1 

348 
349 

' 

•••••••••••■ 

TEST  OP   6-PDR.  DRIGGS-SCHBOEDER  GUN. 
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ds),  at  Sandy  HooJe  ProviHg  Ground,  from  May  B  to  June  £8, 1894 — Continiied. 


itrongth 
section. 


SitecUl  remarks  about  each  fire,  anch  aa 
effect  on  piece,  action  of  breech  mech- 
anism, conatunption  of  ]>owder,  sound 
of  projectile  in  flight,  scattering  of 
fragments,  etc. 


2  ounces  rifle  powder  added  to  charfKe. 

24  oonoes  rifle  powder  added  to  charge. 

2|  ounces  rifle  powder  added  to  charge. 

Fired  at  l.OOO-yard  target.  Elevation 
by  sight,  1,000  yarda.  struck  target  4 
feet  above  and  3^  feet  left  of  center. 

Fired  at  500-yanl  target.  Aijoed  at  bot- 
tom and  center.  Struck  target  1|  feet 
above  and  2^  feet  left  of  center. 

1  ounce  rifle  powder  added  to  charge. 

U  ounces  rifle  powder  added  to  charge. 

Fired  at  1,000-yard  target.  Struck  target 
9  feet  below  and  17  ^t  left  of  center. 

Fired  at  600-yard  target.  Struck  target 
5^  feet  below  and  2  feet  3  inches  left  of 
center. 


General  remarks. 


These  shots  were  flred  while  pressure 
cartridges  were  being  prepared,  and 
there  was  not  time  enougn  to  make 
the  targets  this  date. 


Igee.] 


The  cartridge  case  was  prepared  by  fil- 
ing obUquely  through  the  edge  of  the 
rim,  so  as  just  to  show  an  opening  to 
the  interior  at  the  junction  of  the  bead 
and  wall.  The  Hlot«  are  at  the  extrem- 
ities of  two  diameters  at  right  angles 
with  each  other.  Cartridge  placed  in 
the  gun  so  that  the  solid  part  of  the 
rim  came  opposite  the  extractors. 
There  waa  quito  an  escape  of  gas  as  a 
matter  of  course.  The  breechblock 
could  not  be  opened  by  band  at  all,  and 
a  mallet  was  used  on  handle.  After 
some  difficulty  the  block  was  opened 
and  water  thrown  over  it  to  remove 
residue. 

The  cartridge  caae  was  prepared  by  saw- 
ing slots  throujp^h  the  nead  so  as  tojust 
show  an  opemngto  the  interior;  the 
slots  were  at  right  angles  with  each 
other  and  each  was  half  way  between 
the  primer  and  the  rim.  Breechblock 
opened  with  considerable  difficulty, 
using  the  same  method  as  in  nrevious 
round .     Water  throw  n  over  ulook . 

Service  cartridge.  Fired  at  first  at- 
tempt, showing  all  narts  in  working 
order.  Block  opened ;  very  little  diffi- 
culty. 

Time  to  fire  two  defective  and  one  serv- 
ice cartridges,  15  minutes. 
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Record  of  firing  with  DnggB-Schroeder  6-pounder  rapid-fire  gun  (caliber  2.S44  inchet,  w 


Data. 

No. 
of  fife. 

Elevation. 

Inatrnmen* 
tal  veloc- 
ity 125  foet 
Irom  muE- 
sle. 

Presanreper 

square  inch 

of  bore. 

Defleo- 

tion 

points, 

right. 

Secofl. 

\  Coon 
reoo 

Juue  9.. ....... ........ 

350 

351 
352 
353 

354 

Feet, 

/ 
Poundt. 

Inehn. 

IwAa 

June  9................. 

Jun6  9..... ............ 

Jnne  9................. 

Jnne  9.. ............ 

[For 

accnracjY 

rithnp* 

J 

.TntiA  fi 

355 

356 

857 

358 

359 
360 
361 
362 
363 
364 
365 
366 
367 
368 

June9 

.TntiA  Q 

.TnnA  Q 

,. 

•TfinA  0       ........... 

• 



June  B          ..    .......... 

June  9 

.  *.....  ••» 

June9 

June  9 .   ..... 



JllTlA  ft      .      _      .                        -  -      _ 

••••*'" 

June  9 . 

.-•••' 

June  9 

Jnne  9   . 



June9 
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pounds)^  at  Sandy  Hook  Proving  Ground,  from  May  S  to  June  SS,  1894 — Continued. 
•1 


i^ind.  strength 
and  direction. 

Special  remarks  about  each  fire,  such  as 
effect  on  piece,  .iction  of  breech  mech- 
anism, consumption  of  powder,  sound 
of  projectile  in  flight,   scattering  of 
Pigments,  etc. 

General  remarks. 

• 

Block  opened  at  first  attempt,  but  firing 
pin  twice  failed  to  explode  primer.    At 
the  third  attempt  it  nred  all  right. 

The  attached  blue  prints  show  the 
method  adopted  lor  dusting  the 
mechanism.  A  is  a  lead  pipe  lead- 
ins  from  the  pine  box  C  to  the  hand 
ImTIows  in  the  olacksmith  shop. 
The  gun  was  cocked.  The  dust 
used  was  burnt  sand  from  theproof 
butts;  the  passage  of  projectiles 
through  this  sana  converts  it  into 
something  similar  to  clay  in  appear- 
ance but   it   ratAinfi    cnniiid Arable 

'  The  mechanism  was  not  cleaned  at  all ; 
neither  oil  nor  waterwas  used  on  it. 
The  dust  was  not  removed  from  the 
bore.    The  main  bolt  binds  slightly. 
Still  serviceable,  and  comparatively 
easv  to  work.    Taken  to  machine  shop 
anu  found  slightly  bent  near  the  mia- 
dle  of  its  length.   Straightened  and  re- 

.    placed. 

grit.  This  was  dried  over  tire  boiler. 
It  pulveriK.es  readily  when  dry,  and 
\     answered  well  for  tnis  purpose. 

The  gun  was  subjected  to  a  bhist  of 
dust  for  8  minutes,  2  men  working 
on  the  bellows  as  uniformly  as  prac- 
ticable. 

One  blue  print  shows  the  apparatus 
at  work ;  the  other  shows  it  at  rest. 

After  being  dusted  the  gun  was  re- 
mounted luid  the  time  lo  open  the 
breechblock  and  fire  five  rounds 
was  noted.  Time,  3  minutes  20 
seconds. 

at  i-mUe  target.] 


e* 


i 

« 
g 


Si 

.V4     ... 


9 

u 

B 
I 

a 


§ 
a 


struck  25  yards  in  fVont  of  target  and 

ricochetted  through  4  feet  below  and 

1  foot  Ipft  of  center. 
Struck  target  7  feet  below  and  1|  feet 

left  ot  center. 
Struck  25  yards  in  front  and  ricochetted 

through  5|  feet  below  and  3  feet  left  of 

center. 
Struck  9  feet  below  and  one-half  foot  left 

of  center  on  target. 

TARGET. 


^^rom  center  of 
target. 


Vertical. 


1 

5 
2.5 


e 


1 
2 

'5.*6 
7.6 


Horuson- 
tal. 


• 

•*9 

.a 

• 

M 

^ 

3 

6 

3 

1 

8 

0.5 


1 
3 
8 
2.5 


From  center  of 
impact. 


Vertical. 


I 


1.85 
5.85 
3.35 
0.85 


6.85 


I 


0.15 


0.15 
1.15 

4.65' 
6.66 


^orison- 
tal. 


JQ 


7 

4 
2 

i*5 


«2 

2^ 


2 


0 
2 
2 
1.5 


I  Open  sight  used. 
y  Aimed  at  the  upper  left  comer. 
Elevation  by  sight  1,700  yards. 


Center  of  impact—  Feel. 

Below 0.85 

Left 1 

Mean  vertical   deviation   ftom 

center  of  impact 3. 75 

'  Mean  horizontal  deviation  from 

center  of  impact 2. 9 

M^an  deviation  from  center  of 
impact 4.74 

Time  to  fire  10  rounds,  1  minute  36} 
seconds. 
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APPENDIX   33. 


Record  of  firing  with  Driggs-Schroeder  6-poundor  rapid-fire  gun  (caliper  t,244  imtkee,  woft 

IFor  aocnrftoy  with  rapidity  at  two  SOO-yard  targeto  pUea 


Bate. 

1 

No. 
of  lire. 

Elevation. 

Instmmen- 
tal  Teloc- 
ity 125  feet 
frommoa- 
xle. 

Preaanre  per 

aquare  inch 

of  bore. 

Deflec- 
tion 
pointa, 
right. 

Recoil. 

CopBtff 

reooil. 

— -\ 

June  11  ,,,.,  .r,,.r 

360 

370 

371 
372 
373 

374 
376 
378 
880 
882 
384 
886 
9M 

FeeL 

Pound*. 

Inekea. 
2i 

Ineha. 

June  11 

■Tnne  11 ...., 

June  11 

4                                                              1 

i               I 

.TnnA  n 



. 

1                           1 

1 
Jnne  11  ................ 

. 

•TnnA  11          ............ 

1 

1 . ..••••• 

•Tnnfl  11              .......... 

1 

1 

.Tniin  11         ........ 

i 

"" i! .1 

JnnA  11      -.-.-   ......... 

......  ..k... .......,....................: 

■TunA  11- .....*••. 

! 

■ 

J  line  11    .       -   - . 

1 

i 

■ItinA  11              -    ........ 

1 

Jnno  11.    ...•...•.*.... 

S90 



JnnA  11 .- ..-. 

392 

375 
377 
370 

. 

Jnne  11... .......   . 

June  11 ..... ..... 

June  11 . .... 

June  11 

381 
883 
385 
387 
380 

1 

June  11. ........ 

............ 

1                                              ; 

Jnne  11... .. 

1 ' -•-•• 

June  11 ................ 

June  11 

1. ........... 

Jnne 11 

&91 
393 

Jane  11 
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ponndB),  at  Sandy '^ook  Proving  Ground,  from  M^y  2  to  June  28,  1894 — Continued. 
wi  apart,  alternating  shot  by  shot  on  the  two  targets.] 


''ind.  strength 
nd  direction. 


a 

i 

u 


8 


I 


u 
0 

% 


a 


I 

s 

-a 

I 


Special  remarks  aboni  each  fire,  sncb  as 
effect  on  piece,  action  of  brsech  mech- 
anism, consumption  of  powder,  sound 
of  pttitjectile  in  flight,  scattering  of 
fragments,  etc. 


General  remarks. 


Fired  at  Ko.  1  target.   Sight  set  at  480 

Yards.    Struck  30  yards  in  A*ont. 
Fired  at  No.  1  tarcet.     Sight  set  at  500 

yards.    Struck  22  yards  in  front  and 

ricochetted  through  1|  inches  below 

and  3  inches  left  of  center. 
Fired  at  No.  1  target    Sight  set  at  900 

vards.  Struck  target  4^  feet  below  and 

2|  feet  left  of  center. 
Fired  at  No.  1  target.    Sight  set  at  610 

vards.    Struck  target  4  feet  5  inches 

below  and  0.75  foot  left  of  center. 
Fired  at  No.  2  target.    Sight  set  at  610 

yards.    Struck  target  1.75  feet  below 

and  1  foot  left  of  center. 

TARGET  No.  1. 


^  Recoil  veiy  serere. 
Aimed  at  buirs-eye 


From  center  of 
target. 


From  center  of  impact. 


Verti- 

Hori- 

cal. 

ssontal. 

• 

• 

1 

o 

• 

< 

pS 

S 

3 

...   5.5 

1.6 

..-!4.5 

0.75 

4 

4.5 

2.5 

8.75 

2 

3.5 

2.76 

3.25 

2.5 

2 

1.5 

4.5 

...!  1 

3.5 

... 

1.5 

Vertical.    :  Horixontal. 


i 


o 


5.425 
0.925' 
1.675 


0.425 


2. 075 
1. 825 
1.075 
0.825 


2.075 
1.075 


0.275 
0,775 
0!025 
0.275 
1.275 
1.775 
1.275 


2.725 
1.725 
1.225 


TARGET  No.  2. 


1.5 

2 

2.08 

3 

2.75 

3.75 


3 
2* 


2.5 

2 

2.08 

2.5 

3.5 

3 

1.5 

4.75 


4.26 
3.26 


0.24<  0.229 
0.74!  0.729 
0.82  0.640 
1.74|  0.229 

1.49 

2.49 

....    1.229 


Center  of  impact—  Feet. 

Below 2.425 

„    I-eft 2.775 

Mean  vertical  deviation  from 

center  of  impact 1.60 

Mean  horisontal  deviation  from 

center  of  impact 1.136 

Mean  deviation  from  center  of 

impact 2.036 


0.771 
0.271 


2.021 


{Deflected  by  hitting  an  oak  telegraph 
pole  directly  in  line  with  the  target, 
and  are  wholly  omitted  fh>m  the  plot- 
ted target. 


Center  of  impaot^—  Feet. 

Below 1.26 

„    I^ffc 2.729 

Mean  vertical  deviation  ft>om 

center  of  impact l.  50 

'  Mean  horisontal  deviation  from 

center  of  impact 0. 612 

Mean  deviation  from  center  of 
impact 1.624 

Time  to  fire  the  20  rounds,  2  minutes 
59|  seconds. 


I  * 
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APPENDIX   33. 


Hixord  of  firing  \Hik  Drigga-Schro^r  G-pounder  rapid-fire  gun  {ealiherS,S44  iuckn,  wei§ 

[BlowbA 


Bate. 

No. 
of  fire. 

Elevation. 

Instrnmen* 
tal  Teloc- 
ity 125  feet 
from  muE- 
Ele. 

Preasnreper 

aqnare  inch 

of  bore. 

Deflec- 
tion 
points, 
right.' 

ReooiL 

Connte 

reoofl. 

June  12 

304 
395 

396 

397 
398 

Feet. 

Pounde. 

Inches. 

/«u. 

June  12 

•TniiA  12 

.Tiinn  12 

Jnnn 12 

*********** 

TEST   OF   6-PDR.  DRIGGS-SCHROEDEB  GUN. 
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»),  at  Sandy  Hook  Proving  Ground,  from  May  2  to  June  38, 1894 — Continued. 


■ength 

BtiOD. 


Special  remarks  abont  ea4>h  fire,  euch  a« 
effect  on  piece,  action  of  breech  mech- 
aniitm,  consumption  of  powder,  sound 
of  projectile  in  flight,  scattering  of 
fh&gmcnts,  etc. 


The  blowbacks  wore  secured  by  unload- 
ing the  requisite  naml>er  of  rounds, 
decapping  the  cases  and  thinning  the 
metal  of  the  primers.  The  cases  were 
recapped  ana  the  charges  replaced. 

The  first  and  second  blowbacks  caused 
no  delay  save  what  was  necessary  to 
aim  the  gun  on  the  butt. 

Third  blowback.  The  primer  failed  at 
least  half  a  doRen  times,  and  three  or 
four  of  these  times  the  long  lanyard 
broke  and  had  to  be  tied.  A  service 
cartridge  procured  from  No.  G  maga- 
zine was  fired  at  the  first  attempt, 
showing  the  mechanism  in  order. 
Time,  6  min  utes  25  seconds.  Another 
case  ordereil  T>repare<l  for  the  third 
blowback.  The  firing  pin  was  tapped 
with  a  mallet  once  or  twice  after  the 
second  failure  to  explode  the  third 
blowback.  The  primer  was  found  well 
indented.  The  6  minutes  and  25  sec- 
onds comprise  the  whole  time  involved, 
includin||;  getting  and  firing  the  serv^ 
ice  cartridge. 

After  three- fourths  of  an  hour  the  third 
blowback  was  ready  and  was  fired  at 
first  attempt. 

Service  cartridge.  It  required  three 
attempts  to  fire  it.  The  3  blowbacks 
blew  out  the  primers  and  there 
was  plenty  of  gas  escax>ed  into  the 
mechanism.  Time  to  fire  2  blowbacks 
and  1  service,  6  minutes  25  seconds; 
lime  to  fire  third  blowback  and  1  serv- 
ice, 33^  seconds ;  total  time,  6  minutes 
584  seconds. 


General  remarks. 
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APPENDIX   33. 


Reoord  offirimg  with  Brigge-Schroeder  G-paunder  rapid-fire  g%n  {caliber  2,244  iadbet, 

[Bapidlty  with  accoiMy 


Date. 


June  13 

June  13 
Jane  13 
Jnne  13 
Jane  13 
June  13 

June  13 


June  13 
June  13 
June  13 
jnne  13 
June  13 
June  13 
June  13 
June  13 
June  13 
June  13 


No. 
of  fire. 


309 

400 
401 
402 
403 
404 


405 


40<) 
407 
408 
400 
410 
411 
412 
413 
414 
415 


Elevation. 


By  tiaht. 


yari 


1,000 

000 
1,000 

050 
1.100 
1.100 


1,110 


Inatrumen- 
tal  veloc- 
ity 125  feet 
from  muE- 
Ele. 


Feet. 


Preasoreper 

square  inch 

of  bore. 


Poundt, 


Deflec- 
tion 
pointe, 
right. 


2 
2 
2 
1 
1 


Baeml. 


Inehe», 


CoQBtar 

reooiL 


TEST  OF  6-PDR.   DEIGGS-SCHBOEDEK  OUN. 
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<  pounds,  at  Sandjf  Hook  Proving  Oround,  from  Majj  2  to  June  £8, 1894 — Continued. 

.OOOyMds] 


Find,  iitrength 
and  oirection. 


I 
§ 
i 

o 

'a 

i 

9 


§1 

ah 


I 

1 

I 

a 


Special  remarks  abont  each  fire,  anoh  as 
effect  on  piece,  action  of  breech  mech- 
aniam,  oonaamptlon  of  powder,  sonnd 
of  pri^eotile  in  flight,  scattering  of 
figments,  etc. 


Miss ;  reported  as  having  stmck  beyond 
target. 

Stmck  short. 

Strack  short;  repcnrted  over. 

Struck  short. 

Struck  short. 

Struck  short;  rioochetted  through  6  feet 
below  and  8  feet  2  inches  right  of  cen- 
ter.        , 

Struck  3  feet  below  and  4  foet  right  of 
center. 

TARGET. 


From  center  of 
target. 


Verti- 
cal. 


t 

5 


2.5 

1 

1.5 

1.6 

6.5 

6.5 

2 

2.5 

4.25 

4.5 


Hori- 
Eontal. 


4a 


4.5 

3 

3 

0.5 

0.75 

0.5 


9 


1 

1.5 
2.5 

4 


From  center  of  impact. 


Vertical. 


florlson- 
tal. 


0.675 
2.175 
1.675 
1.675 


1.175 
0.675 


o 


.a 
fee 


3.325 
2.325 


4.175 
2.675 
2.675 
0.175 
0.425 
0.175 


1.075 
1.325 


« 
5 


1.325 
l.d25 
2.825 
4.325 


General  remarks. 


Aimed  at  the  top  edge  of  bull's-eye. 

Smoke  interfexfd. 

Recoil  amounts  to  too  much  of  a 
shock ;  punishment  to  use  the  pres- 
ent shoulder  bar. 


Center  of  impact—  Feet. 

Below 3.176 

Right 0.326 

Mean  vertical  deviation  from 

center  of  impact 1. 61 

'  Mean  horizontal  deviation  from 

center  of  impact 2. 06 

Mean  deviation  from  center  of 
impact 2.615 

Time  to  flre  10  rounds,  2  minutes  10| 
seconds. 
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Record  of  firing  with  Driggs-Sokroeder  B-pounder  rapid-fire  gun  {caliber  £.S44  inekm,  weighi 

[For  rapidity  with  accuracy  at  500  and  1,000  yard  targM 


Date. 

No. 
of  Are. 

Elevation. 

Inntrumen- 
tal  veloc- 
ity 125  feet 
from  muE* 
Kle. 

Pressure  per 

square  inch 

of  bore. 

Deflec. 

tion 
points, 
right. 

Itf)coil. 

Counter 
recoil. 

Juno  15...... ...... 

418 

417 
418 
419 

420 

421 

423 
425 
427 
429 
431 
433 
435 
437 
439 
441 

422 
424 
428 
428 
430 
432 
434 
43<t 
438 
440 

0         ' 

11    00 

6  00 
0    00 
5    00 

5    00 

7  00 

Feet. 

Pounda. 

1 

0 
1 
0 

0 

0 

1 

Inekea. 

JtuUi. 

JaiiA  15 --..- 



June  15.... 

- ....... .  .|    _  _  .- 

June  15. 

Jane  15 

June  16. 

Jnne  15......  ••........ 

June  15.  .k ............ . 

Juno  15 .........'.. 

June  15..... 

1 

June  15 

m 

.  .........^. ...... 

Jiinu  15................ 

'"///.. ./...\.y...'..v.'..'... 

; 

Junto  15................ 

I 

1    *' 

Jnno  15..'.............. 

L '!'-.!'".' 

t 

June  15........ 

* 

! 

June  15 

June  15.....   .......... 

JuUA    15    ...........••.•• 

•••••••••■•••• 

June  15.... 

Juno  15.......... 

Juno  15................ 

June  15 

......... 

June  15. 

1 

June  15....... 

June  15 

June  15....... 

x 
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pounds),  at  Sandy  Hook  Proving  Ground,  from  May  $  to  June  iS,  1894 — Continued, 
lune  line,  Alternating  shot  by  shot  on  targets.] 


^ind.  strength 
nd  direction. 


9 

• 

! 


2 

a 

o 


I 

• 
o 

8' 

I 

s 


Special  remarks  about  each  fire,  such  aa 
effect  on  piece,  action  of  breech  mech- 
anism, consumption  of  powder,  sound 
of  projectile  in  flighi,  scattering  of 
fragments,  etc. 


Fired  at  l.OOO-yard  target.  Stmck  4 
feet  8  inches  below  and  2^  feet  right  of 
center. 

Fired  at  500-yard  target.    Miss ;  over 

Fired  at  500-yaTd  target.    Miss ;  over 

Fired  at  500-yard  target.  Struck  10 
yards  in  front  of  target,  ricochet  ted 
through  2  feet  above  and  2  feet  0  inches 
right  of  center. 

Fired  at  500-yard  target.  Struck  40  feet 
in  front  of  target,  ricochetted  through 
1  foot  7|  inches  below  and  8  inches 
left  of  center. 

Fired  at  500-yard  target.  Struck  3  feet 
below  and  2  feet  8  inches  left  of  center. 

TARGET  1,000  YARDS. 


From  center  of  tar- 
get. 


Vertical. 


I 


1 
1 


1.833 

3.333 

4.607 

2 

1.5 

2.5 

3 


Horizon- 
tal. 


fee 


1.833 
1.667 


5 


2.167 

2 

8.5 

4 

5.5 

5.5 

4 

1.5 


From  center  of  im- 
pact. 


Vertical. 

1 

1 

1.633 
0.300 

Horizon- 
tal. 


ja 


1.700 
3.034 
0.867 


0.138 


0.867 
1.367 


2.633 
2.633 


4.800 
4.134 
0.300 
0.467 


9 


1.033 
1.583 
3.033 
3.033 
1.533 


0.967! 


I 


TARGET  500  YARDS. 


3.75 
8.75 


3 

8.25 

3.5 

1.76 

1.5 

1.75 

0.5 

2.167 


0.167 


2 
2 

4 

4.125 

3.5 

4.417 

4.75 


2.75 
8 


0.402 


4.742 
4.742 


2.006 
2.258 
2.508 
0.758 
0.508 
0.758 


1.175 


1.038 
1.038 


8.205 
0.288 
0.038 


0.963 
LOSS 
0.463 
1.380 
1.713 


General  remarks. 


Aimed  at  the  upper  left  comer  (1,000 

yards). 
A  rated  at  baD*B-eye  (500  yards>. 
>  Sight  adjusted  for  each  shot  at  each 

target. 
Rouna  432,  lanyard  broke  causing  a 

delay  of  3  minutes.    Deducted. 


Center  of  impact—  Feet. 

Below 1.633 

Left 2.467 

Mean  vertical  deviation  from 

center  of  impact 1. 467 

Mean  horizontal  deviation  from 

center  of  impact 2. 033 

Mean  deviation  ftviu  centur  of 
impact 2.507 


Center  of  impact—  Feet. 

Itolow 0.992 

Left 3.038 

Mean  vertical  deviation  from 

center  of  impact 1.995 

Mean  horizontal  deviation  troxa 

center  of  impact 1. 121 

Mean  deviation  l^m  center  of 

impact 2.288 

Time  to  fire  the  20  rounds,  5  minutes 
27|  seconds. 
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Secord  of  firing  with  Dr%gg9'8ekroeder  €'pouiider  rapid-fire  gun  (caliber  fS.244  i»eJkei,  m^ftf 


Bate. 

No 
of  fire. 

Eleration. 

Instrumen- 
tal velnc* 
ity  125  feet 
from  m\x%- 
ale. 

Preaanro  per 

square  ineh 

of  bore. 

Deflec- 
tion 
points, 
right. 

1 

I 

■TuiiA  21                -     . 

(     442 

\     ^ 
i     446 

\ 

Fmt. 

POttfKtf. 

Ineha. 

Intha.     ' 

s 

1 
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•mds),  at  Sundy  Hook  Proving  Ground,  from  May  2  to  June  28, 1894 — Continned. 

mt.] 


1.  strength 
direction. 

Special  lemarlcs  about  each  fire,  such  as 
effect  on  piece,  action  of  breech  mech- 
anism, consumption  of  powder,  sound* 
of  projectile  in  flight,  scattering  of 
fragments,  etc. 

General  remarks. 

• 

rowing  to  the  lack  of  uniformity  in 
the  conditions  of  the  dilferent 
breech  mechanisms  when  subjected 
to  the  first  duet  test,  it  was  couHid- 
ored  advisable  to  repeat  this  test. 

In  the  second  dust  test  all  the  parts 
of  the  difioront  mechanisms  were 
thoroughly  washed  with  hot  water 
and  soap :  they  were  tlien  carefully 
dried  and  liKhtly  oiled. 

When  suUfocted  to  the  blast  of  dust 
tlie  gun  was  not  cocked. 

The  arrangement  for  dusting  and  the 
material  used  were  the  same  as  in 
the  first  dust  test. 

The  gun  was  sulijeoted  to  a  blast  of 
dust  for  8  minutes. 

The  block  opened  without  difficulty 
by  1  man,  and  the  5  rounds  w*'re 
fired  with  very  little  trouble.  The 
bore  was  not  wiped  out.  No  oil 
or  water  used  on  block.  Time  to 
open  block  and  fire  5  rounds,  55| 
seconds. 

Before  rusting,  the  breech  mechanism 
was  dismantled  and  all  the  parts 
thoroughly  cleaned  by  washing 
I    with  hot  water  and  soap. 

1 

400 


APPENDIX   33. 


Record  of  firing  with  Drigga-Schroeder  G-pounder  rapid-fire  gun  {caliber  3.244  inehet,  wofk 


Date. 


Jnneao. 


No. 
of  fire. 


Elevation 


Inatrnroen- 

tal  veloc-    i  PpB*iinre  per 

ity  125  feet '  square  inch 

from  muz-  i      of  bore.  * 

zle. 


Deflec- 
tion 
points, 
right. 


RecoiL 


Feet. 


Cofuter 

r«eoil-  ' 


Pound*. 


Ineket.  I   IndM. 


T 


•Tnne  28 . 


I 


447 

to 

451 
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undi),  at  Sandy  Hook  Proving  Ground,  from  May  2  to  June  S8,  1S94 — Contioaed. 


I 


1.  atrenjB^h 
direction. 


Special  remarks  about  each  fire,  such  as 
effect  on  piece,  action  of  breech  mech- 
aniHin,  consumption  of  powder,  sound 
of  projectild  in  flight,  scattering  of 
fragments,  etc. 


General  remarks. 


fGun  not  cocked.  Handle  and  rear 
sight  removed.  Screws  holding  sight 
in  place  replaced  to  prevent  rust 
from  getting  into  holes.  Before  im- 
mersing, a  soft  wood  plug  wrapiMHl 
with  a  piece  of  cartridgiH  l>ag  nmto 
rial.,  the  latter  smeared  with  cosmo- 
line,  was  driven  tightly  into  the 
rear  end  of  the  barrel  to  prevent 
unnecessary  rusting  of  the  cham> 
lier.  The  gun  was  immersed  in  a 
solution  of  13  jier  cent  sal  ammoniac 
and  85  per  cent  of  water  by  weight. 
It  was  suspended  with  the  axis 
vertical,  and  was  lowered  into  the 
solution  juHt  enough  to  cover  the 
breech  mechanism. 

Gun  imroorsod  at  2:20  o'clock,  June 
26;  gun  taken  out  at  2:45  o'clock. 
Gun  in  solution  25  minutes. 

Gun  allowed  to  stand  undisturbed 
till2 :  38  p.  m..  June 28.  ISdi,  at  which 
time  the  operation  of  opening  the 
breechblock  was  begun. 

The  breechblock  could  not  be  opened 
by  hand  nor  by  using  a  wooden 
mallet  on  the  handle.  At  the  end 
of  1^  minutes  oil  was  used  to  soiten 
the  rust  and  the  effort  to  open  tlio 
block  was  continued.  After  10 
minutes,  having  failed  to  open  the 
block,  the  main  bolt  was  driven  out 
and  a  copper  drift  wa.s  used  on  the 
block  to  .far  it  loose  from  ns  seat. 
A  t  the  end  of  25  ni inutes  the  breech- 
block was  out  of  th*)  gun.  The 
breech  mechanism  waa  then  dis- 
mantled and  all  the  parts  wiped  and 
oiled.  The  parts  were  well  rusted, 
and,  as  a  rale,  a  copper  drift  hiid  to 
be  used  to  separate  them  one  from 
hnother.  AHer  beinK  oiled  the 
mechanism  was  assembled  and  re« 
placed  Jn  the  gun.  the  time  con- 
sumed up  t4)  this  point  being  1  hour 
and  5  minutes. 

Five  service  rounds  were  then  fired  as 
rapidly  as  practicable. 


E 

s 

o 

3 
2 

1 

s 

46 
38 

Operution completcHl  ... 
Operation  commenced  .. 

4.5 
0.0 

Time  e1apne<l 

1 

8 

4.5 

Firing  conducte<l  in  the  presence  of 
the  Ordnance  lioard.  Present:  MiO- 
F.  H.  Phipps,  Ordnance  Department ; 
Capt.  F.  Heath,  Ordnance  Depart- 
ment; Capt.  W.  Crozier,  Ordnance 
Department. 
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TEST  OF  6' POUNDER  SPONSEL  RAPID-FIRE  GUN. 

(3  plates.) 

The  Ordnance  Board,  U.  S.  A., 

New  York  Arsenal, 

Governors  Island,  New  York  Harbor, 

New  York  Cityy  October  P,  1894. 

Sir  :  The  following  report  of  a  6-ponnder  Spoosel  rapid-fire  gun  is 
ispectfuUy  submitted: 

description. 

The  cannon  consists  of  a  barrel  anited  to  or  formed  integral  with 
^e  enlarged  breech  piece,  which  is  divided  to  form  the  two  sides, 
etweeu  which  is  located  the  vertically  movable  breechblock.  On  the 
k  ner  sides  of  said  sides  r^spective]y  are  formed  the  grooves  or  recesses 
kT  receiving  the  correspondingly  formed  projections  or  ribs  of  saidslid- 
t  g  block.  Said  grooves  are  formed  somewhat  inclined  to  the  vertical, 
>  that  as  the  block  is  slid  down  it  is  carried  rearwardly  a  short  distance, 
:^us  relieving  the  pressure  against  the  head  of  the  cartridge  in  the 
tiambers.  The  vertical  movements  of  the  breechblock  are  accomplished 
y  means  of  ar  lever  operated  by  hand  in  a  plane  at  right  angles  to  the 
scis  of  the  gun,  which  is  fixed  to  the  outer  end  of  the  crank  shaft  and 
^Id  in  place  by  the  crank  spring.  The  crank  shaft  has  a  bearing  in 
:ie  lower  part  of  the  breechblock  and  is  retained  in  working  position 
y  the  crank  retainer,  which  fits  in  lower  surface  of  breechblock.  The 
^uer  end  of  the  crank  has  an  arm,  on  which  is  a  stud  turned  to  play  in 
tie  crai)k  cam,  which  is  in  the  lower  part  of  the  breech.  A  recess  is 
^rmed  in  the  lower  part  of  the  front  face  of  said  block  to  allow  the 
rank  to  turn  and  operate  the  block.  There  is  also  another  recess  in 
be  lower  part  of  the  firont  face  that  is  shaped  like  the  arm  on  the  crank 
baft.  It  has  clearance  of  0  .01  inch  around  and  about  one-sixteenth 
:ich  from  cam.    This  is  only^used  when  the  block  is  to  be  removed. 

The  block  is  lowered  by  turning  th^  lever  to  the  right  and  down- 
ward, and  during  said  turning  of  ^e  lever  the  stud  has  passed  to  the 
aft  in  the  cam  slot  and  returned  again  to  the  right.  When  the  move- 
ment of  the  lever  is  reversed  the  breechblock  is  moved  upward,  and 
lie  breech  of  the  gun  is  again  closed. 

The  shell  remaining  in  the  chamber  after  a  discharge  is  ejected  dur- 
kig  the  downward  movement  of  the  breechblock  by  means  of  Uie  two 
extractors,  which  slide  horizontally  in  the  grooves  (grooves  that  are 
brined  in  the  upper  right  and  left  hand  sides  of  the  breechblock). 

After  a  discharge  has  taken  place  the  breechblock  is  lowered  as 
^bove  described,  and  the  extractors  are  carried  down  with  it  until  the 
fcook  ends  thereof  have  engaged  the  shell,  when  on  the  further  down- 
ward movement  of  the  breech  block  the  above-described  lugs  pass  into 
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the  lower  and  angular  portion  .of  the  cam  grooves  and  are  thereby  sud- 
denly retracted  to  throw  out  the  shells.  For  proper  coaction  with  the 
extractors  the  breechblock  is  hollowed  out  at  the  top  so  a&  to  form  a 
trough,  which  trough  is  inclined  so  that  the  cartridge  shell  may  begin 
to  withdraw  from  the  bore  before  the  lower  surface  of  said  trough 
comes  into  alignment  with  said  bore.  To  reload  the  cannon  the  opera- 
tor inserts  a  cartridge  into  the  chamber  of  the  gun,  pushing  it  in  as 
far  as  possible  or  until  the  flange  thereof  comes  in  contact  with  the 
hook  ends  of  the  extractors.  The  breechblock  now  being  raised,  the 
angular  forward  part  of  the  trough  engages  said  cartridge  head,  and 
after  the  manner  of  a  wedge  forces  the  cartridge  forward,  foUowing 
closely  the  forward  or  return  movement  of  the  extractors.  The  final 
forcing  home  of  the  cartridge  is  accomplished  by  the  forward  mov& 
ment  of  the  breechblock,  due  to  the  inclination  of  its  guide  besuren, 
as  before  set  forth. 

The  firing  pin  is  fitted  to  move  longitudinally  in  the  breechblock,  and 
consists  of  the  stem  being  flatted  on  both  sides  for  a  portion  of  its  lengfli 
and  having  an  oi)ening  therein  to  receive  the  upper  end  of  the  cockuig 
lever.  A  notch  is  formed  on  both  sides  of  pin,  the  shoulders  of  said 
notch  engaging  with  the  sear. 

The  sear  is  also  notched  to  form  the  detent  pivot  to  engage  the  detent 
face  of  the  firing  pin.  When  the  gun  is  cocked  the  sear  is  carried  in 
the  bore  of  the  breechblock. 

DISENGAGING   THE   SEAR  FROM  FIRING  PIN. 

A  sear-spring  x)lunger  is  provided,  which  stands  in  the  recess  which 
is  formed  for  the  same  in  the  left-hand  side  of  the  breechblock  aD<l  is 
pivotally  connected  to  the  sear  by  the  ears  that  are  formed  on  said  sear. 
The  plunger  has  a  flange  against  which  one  end  of  the  sear  spriog 
bears. 

Tlie  sear-spring  plunger  is  also  pivotally  connected  with  the  trigger 
by  the  ears  on  sear,  and  is  supported  by  a  hole  in  the  breechblock. 

By  means  of  the  trigger  on  sear-spring  plunger  the  cocking  lever  i$ 
disengaged  from  tlie  firing  pin,  allowing  said  pin  to  be  thrown  forward 
to  discharge  the  cartridge. 

The  cocking  lever  is  carried  on  the  rock  shaft,  which  is  fitted  to  work 
freely  in  a  hole  m  breechblock  prepared  for  the  same,  and  said  shaft 
has  an  arm  formed  on  one  end  thereof,  against  which  the  mainspring 
plunger  bears,  said  plunger  having  a  notch  in  which  arm  of  rock  shaft 
engages,  holding  both  in  place  in  recess  on  right  side  of  breechblock. 

ACTION  OF  MECHANISM. 

The  gun  having  been  fired,  the  action  of  the  mechanism  is  as  follows: 
The  breech  is  oj)eued  by  pulling  the  lever  to  the  right.  A  cam  is 
formed  on  the  crank  shaft  which  carries  the  cocking  lever  and  releases 
the  firing  pin  from  the  i)rimer  before  the  block  starts  to  descend.  This 
being  done,  the  block  is  lowered  by  the  crank  arm  working  in  the 
crank  cam.  The  extractors  are  carried  in  the  block,  where  they  come 
in  contact  with  the  shell.  They  have  a  powerful  leverage  to  start  the 
shell  from  its  seat.  When  the  cartridge  head  is  unmasked  the  extract- 
ors take  a  quick  motion  to  the  rear,  which  throws  the  cartridge  case 
well  clear  of  the  gun.  The  block  at  this  point  is  brought  to  a  stop  by 
the  extractors  bringing  up  on  a  seat  provided  in  the  extractor  cams. 
The  cocking  is  don^  v^^iVV^XXi^WQ^t  is.  in  its  downward  motion.    The 
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cam  formed  on  tbe  crank  carries  the  cocking  lever  outward,  carrying 
with  it  the  firing  pin.  When  this  is  withdrawn  the  distance  of  a  notch 
the  sear  drops  in  thie  notch  in  the  firing  pin,  and  the  arm  on  the  rock 
shaft  w^orking  in  the  mainspring  plunger  compresses  the  mainspring. 

The  gun  is  then  ready  for  loading. 

The  new  charge,  having  been  entered  in  the  chamber,  is  pushed  home 
by  hand  until  the  head  of  the  case  comes  against  the  hook  of  the 
extractors.  The  brieecliblock  is  closed  by  a  reverse  motion  of  the 
crank.  As  the  block  rises  its  inclined  upper  corners  push  the  cartridge 
home,  carrying  with  it  the  extractors.  When  the  block  is  entirely  up 
the  face  bears  tightly  against  the  head  of  the  cartridge.  The  crank 
having  passed  a  vertical  position  secures  the  block  and  is  ready  to 
fire.  It  is  impossible  to  fire  the  gun  before  the  block  is  home.  First, 
the  pin  is  not  in  line  with  the  primer;  and,  second,  the  cam  on  the 
crank  shaft  will  catch  on  the  cocking  lever  before  the  pin  can  touch 
the  primer.  It  is  impossible  to  bring  a  shock  on  the  primer  in  closing 
the  breech,  as  the  face  of  the  block  slides  along  the  head  of  the  cart- 
ridge, thus  giving  perfect  safety  in  loading. 

All  parts  being  hardened,  causes  less  friction  and  will  wear  much 
longer. 

DIBECTIONS  FOB  DISMANTLmO  AND  ASSEMBLING    THE    MECHANISM. 

To  remove  the  hreechhlock  from  the  gun. — The  breech  being  open  after 
firing,  press  down  with  the  right  thumb  and  pull  back  on  lever.  The 
block  is  then  ready  to  be  removed. 

To  dismount  meclianism  after  blocJc  is  removed.  StSLud  the  block  on 
its  upper  end,  lever  toward  operator;  push  in  crank  and  lower  lever 
with  left  hand;  at  the  same  time  press  on  sear-spring  plunger  with  the 
right  thumb;  this  ox>eration  relieves  tension  on  main  and  sear  springs. 
Press  the  sear-spring  plunger  with  the  right  thumb,  push  out  the  sear 
with  the  left,  press  down  on  mainspring  plunger  and  pull  out  rock 
shaft.  The  mainspring,  trigger,  cocking  lever,  and  firing  pin  are  now 
released  and  can  be  taken  out  in  order  named.  To  disconnect  the  lever 
firom  the  crank,  throw  off  spring  and  pull  out. 

To  assemble,  proceed  in  the  reverse  order. 

It  is  to  be  noted  at  this  point  that  every  piece  of  the  breech  mechan- 
ism is  removed  without  the  use  of  a  tool  of  any  kind;  also  the  crank 
cam  and  extractor  cam  are  removed  by  the  hands. 

NOMENCLATUBE  OF  BREECH  MKCIiAKISM   (PLATE  I.) 


1.  Breechblock. 

2.  Operating  crank. 

3.  Crankshaft. 

4.  Crank  cam. 

5.  Two  extractors. 

6.  Two  extractor  cams. 

7.  Firing  pin, 

8.  Mainspring. 

9.  Mainspring  plunger. 


10.  Cocking  lever. 

11.  Rock  shaft. 

12.  Sear. 

13.  Sear-spring  plunger. 

14.  Trigger. 

15.  Sear  spring. 

16.  Crank  spring. 

17.  Crank  retainer. 


AMMUNITION. 


The  ammunition  used  in  the  test  of  this  gun  was  purchased  by  the 
Department  under  contract  with  the  Dri^gs  Ordnance  Company,  and 
is  fully  described  in  the  report  of  the  test  of  the  Driggs-Schroeder  G- 
XK>under  rapid-fire  gun. 

The  following  programme  was  adopted  for  the  test; 
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The  gun  to  be  carefally  examined  by  the  board.  The  number  of  parts 
in  the  breech  mechanism,  their  strength,  simplicity,  and  certainty  of 
action  to  be  noted,  also  the  ease,  safety,  and  certainty  of  the  breech 
mechanism  as  a  whole.  Note  especially  the  action  of  the  filing  pin 
and  extractor,  and  the  maximum  outward  position  of  the  cartridge 
when  it  can  be  pushed  home  by  the  breechblock.  During  this  examina- 
tion 50  rounds  to  be  fired  at  will. 

VELOCITY. 

Five  rounds  to  be  fired  for  velocity  with  full  charges. 

ACCURACY. 

Ten  rounds  to  be  fired  at  each  range  of  1,000  yards,  1  mile,  andS^OOO 
yards,  the  same  conditions  of  aiming  being  repeated  at  each  round, 
and  the  mean  deviations  determined. 

RAPIDITY. 

Determine  number  of  rounds  that  can  be  fired  in  5  seconds,  3  tri^; 
also  number  of  rounds  that  can  be  fired  in  1  minute,  3  minutes,  and  5 
minutes,  respectively,  and  finally  the  time  required  to  fire  100  rounds, 
noting  carefully  during  the  firing,  and  especially  at  the  end  of  each  ^ 
rounds,  the  condition  of  the  gun  as  regards  heat,  and  ease,  and  eer 
tainty  of  action. 

Two  detachments  of  men,  alternating  every  25  or  50  rounds,  as  may 
be  thought  advisable. 

RAPIDITY  WITH  ACCURACY. 

Fire  10  aimed  shots  as  rapidly  as  possible  at  the  1,000  yards  and  1 
mile  targets.  Also  10  aimed  shots  at  targets  in  same  line  and  ranges 
of  500  and  1,000  yards  alternately;  also  10  aimed  shots  alternately  at 
targets  at  about  500  yards  range,  placed  about  75  feet  apart. 

DUST. 

The  mechanism  to  be  exposed  to  a  blast  of  fine  dust  in  such  manner 
as  to  insure  its  being  uniformly  and  equally  covered  with  the  dust,  after 
which  20  rounds  to  be  fired  as  rapidly  as  possible. 

EXCESSIVE   CHARGES. 

The  gun  to  be  fired  with  5  charges  giving  gradually  increasing  pres- 
sures up  to  45,000  pounds  per  square  inch,  if  such  pressures  are  attain- 
able. 

DEFECTIVE  CARTRIDGES. 

The  gun  to  be  tested  with  defective  cartridges  in  the  same  manner  as 
is  usual  in  the  trial  of  small  arms. 

Any  rounds  that  may  remain  after  the  above  tests  to  be  expended  in 
such  manner  as  may  be  deemed  best  by  the  board  as  a  result  of  the 
circumstances  developed ;  the  last  5  rounds  to  be  fired  after  the  mechan 
ism  of  the  gun  has  been  rusted  in  a  thorough  and  uniform  manner. 

The  test,  iu  accordance  with  the  programme,  was  commenced  on  May 
1  last. 


TEST   OF   6-PDB.  SPONSEL    GUN.  407 

The  length  of  the  gan  from  the  seat  of  the  head  of  cartridge  case  to 
the  muzzle  is  45  calil)ers.  The  gun  is  fired  either  by  a  lanyard  or  by 
pressing  a  push  button  on  the  face  of  the  breech.  The  latter  method 
is  obje(^tionable  because  of  bringing  the  forearm  of  the  operator  in  direct 
opposition  to  the  recoil. 

The  action  of  the  mechanism  in  manipulation  and  deliberate  firing 
was  found  to  be  satisfactory,  except  that  the  lanyard  was  not  of  ^suf- 
ficiently strong  material  and  broke  several  times.  Although  the  piece 
can  not  be  fired  before  the  breech  is  closed,  the  sear  can  be  disengaged, 
necessitating  recockiug  by  opening  the  breech.  Three  men  efficiently 
serve  the  piece,-  one  to  pass  ammunition,  one  to  load  and  handle  the 
block,  and  one  to  aim  and  fire.  The  block  seems  to  have  no  tendency 
to  fly  open  upon  firing.  The  cartridge  can  be  pushed  home  by  the  block 
in  closing,  when  at  a  distance  of  1^  inches  from  its  seat.  The  sight 
furnished  with  the  gun  was  not  entirely  satisfactory,  having  no  provis- 
ion for  fastening  the  drift  scale,  and  the  clamping  arrangement  failing 
to  prevent  the  sight  from  rising  slightly  at  each  shot.  Closing  the 
breechblock  disturbs  the  aim,  both  in  direction  and  elevation. 

Starting  with  the  breechblock  closed,  the  mechanism  was  removed 
and  dismantled  by  one  man  (the  representative  of  the  gun)  in  48^  sec- 
onds. It  was  replaced  and  the  motion  of  firing  executed  in  1  minute 
44f  seconds.  I^o  tools  were  used.  A  test  was  made  of  the  time  required 
to  fire  one  shot,  remove  and  replace  the  mainspring,  sear  spring,  firing 
pin,  and  extractor,  these  being  the  parts  most  liable  to  injury  in  action, 
and  then  to  fire  a  second  shot.  The  time  between  the  two  shots  was  1 
minute  12f  seconds. 

The  weight  of  the  breech  mechanism  complete,  including  the  extrac- 
tors and  handle,  is  59  pounds,  and  the  number  of  its  parts  19. 

VELOCITY. 

The  maximum  velocity  obtained  in  firing  5  rounds  was  1,836  foot^ 
seconds;  the  minimum,  1,822  foot-seconds,  and  the  mean,  1,828  foo^ 
seconds. 

ACCUBAOY 

At  1,000  yards  range  the  mean  vertical  deviation  from  the  center  of 
impact  of  10  shots  was  1.27  feet,  the  mean  horizontal  deviation  1.4  feet, 
and  the  mean  deviation  1.89  feet.  Thr^ee  sighting  shots  were  used,  and 
there  were  no  misses. 

At  1  mile  range  there  were  5  sighting  shots  and  10  shots  at  the 
target,  of  which  all  were  hits,  the  deviations  being:  Mean  vertical,  3.56 
feet;  meanhorizontal,  2.56  feet;  mean,  4.38  feet. 

At  3,000  yards  range  there  were  3  sighting  shots  and  10  shots  at 
the  target,  of  which  4  were  misses.  The  deviations  of  the  6  hits  were: 
Mean  vertical,  5.83  feet;  mean  horizontal,  3.50  feet;  mean,  6.80  feet. 

At  a  second  attempt  to  make  a  target  at  the  same  range,  16  shots 
were  fired,  when  the  attempt  was  given  up  owing  to  a  high  wind  from 
the  right  and  rear. 

The  targets  are  represented  on  PI.  ii. 

RAPIDITY. 

The  number  of  rounds  fired  in  5  seconds  was:  At  the  first  trial,  3; 
at  the  second  trial,  3;  at  the  third  trial,  2. 

The  number  of  rounds  fired  in  1  minute  was  24,  and  in  3  minutes  73, 
The  24  rounds  were  fired  in  the  first  minute  of  t\\e  ^-m\\\w\fc  \«^V,  ^^>Q«i 
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officers  loading  and  firing  exchanged  places  at  tbe  end  of  1^  minntes. 

One  hundred  rounds  were  fired  in  4  minutes  56^  seconds.  The 
ammunition  was  x)laced  on  a  table  in  rear  of  the  piece,  and  close  to  it. 
Three  persons,  2  officers  and  1  enlisted  man,  were  employed  in  tbe  serv- 
ice, the  officers  loading  and  firing  exchanging  places  after  each  25 
rounds. 

The  mechanism  worked  satisfactorily  throughout.  Afber  the  firing 
soft  solder  would  melt  when  placed  anywhere  ^ong  the  chase  ^  temper- 
ature, about  3760  F. 

BAPIDITY  WITH  ACCUBACY. 

In  firing  for  rapidity  with  accuracy  at  1,000  yards  range,  3  sightiDg 
shots  were  used,  then  10  shots  at  the  target,*  of  which  8  were  hits,  tbe 
deviations  of  these  being:  Mean  vertical,  4.104  feet;  mean  horizontal, 
1.52  feet;  mean,  4.377  feet.  The  time  required  to  fire  the  10  shot8,  2 
minutes  12^  seconds. 

At  1  mile  range  10  shots  were  fired  at  the  target,  of  which  3  were 
misses.  Of  the  7  hits  the  deviations  were:  Mean  vertical,  2.06  feet; 
mean  horizontal,  2.06;  meian,  2.91  feet.  Time  to  fire  the  10  shots, 
1  minute  57f  seconds. 

At  2  targets  at  500  yards  range,  placed  80  feet  apart,  20  shots  were 
fired,  10  at  each,  alternating  at  every  shot.  One  sighting  shot  was 
used,  and  there  were  no  misses  for  either  target.  The  deviations  were: 
Target  No.  1,  mean  vertical,  1.09 feet;  mean  horizontal,  .69  foot;  mean, 
- 1.25  feet.  Target  Ko.  2,  mean  vertical,  .76  foot;  mean  horizontal,  .65 
foot;  mean,  1  foot.  Time  for  firing  20  rounds,  5  minutes  17^  seconds. 
The  sight  was  adjusted  for  each  shot. 

Two  sighting  shots  were  made  at  each  of  the  2  targets,  placed  in  the 
same  line  at  ranges  of  500  and  1,000  yards,  followed  by  10  shots  at  each 
target.  There  were  no  misses,  and  the  deviations  were:  500  ysurds 
target,  mean  vertical,  1.289  feet;  mean  horizontal,  .858  foot;  mean« 
1.55  feet;  l,000yards  target,  mean  vertical,  2.28  feet;  mean  horizontal, 
1.75  feet;  mean,  2.88  feet.  The  20  shots  were  fired  iu  5  minutes  24^ 
seconds.  The  sight  was  adjusted  at  each  shot.  A  representation  of 
the  target  is  inclosed,  PI.  iii. 

DUST. 

Two  tests  were  made  of  the  effect  of  dust  upon  the  mechanism.  At 
the  first  test  the  gun  was  not  cleaned  after  firing  defective  cartridges, 
care  being  taken  to  avoid  removing  residue  firom  the  mechsmism  in 
handling.  The  attached  blue  print  shows  the  method  adopted  for 
dusting  the  mechanism.  ^<A"  is  a  lead  pipe  leading  from  the  pine  box 
^<  C  "  to  the  hand  bellows  in  the  blacksmith  shop.  The  gun  was  cocked. 
The  dust  used  was  burnt  sand  firom  the  proof  butts.  The  passage  of 
projectiles  through  this  sand  converts  it  into  something  similar  to  clay 
in  appearance,  but  It  retains  considerable  grit.  This  was  dried  over 
the  boiler.  It  pulverizes  readily  when  dry,  and  answered  well  fpr  this 
purpose. 

The  gun  was  subjected  to  a  blast  of  dust  for  8  minutes,  2  men  work- 
ing on  the  bellows  as  uniformly  as  practicable. 

One  blue  print  shows  the  apparatus  at  work;  the  other  shows  it  at 
rest. 

After  being  dusted  the  gun  was  remounted,  and  the  time  to  open  the 
breech  block  and  fire  the  5  rounds  was  noted.  Time,  7  minutes  and  55 
seconds. 
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In  the  second  dust  test  all  the  parts  of  the  different  mechanism  were 
thoroughly  washed  with  hot  water  and  soap.  They  were  then  carefully 
dried  and  lightly  oiled. 

When  subjected  to  the  blast  of  dust  the  gun  was  not  cocked. 

The  arrangement  for  dusting  and  the  material  used  were  the  same  as 
in  the  first  dust  test. 

The  gun  was  subjected  to  a  blast  of  dust  for  8  minutes  (and  5  seconds 
accidental). 

Breech  block  opened  without  difficulty  after  being  shaken  a  few 
times,  and  the  5  rounds  were  fired  with  very  little  trouble.  Some  waste 
was  pushed  through  the  bore  once  to  remove  dust  from  bore.  No  oil  or 
water  was  used. 

Time  to  open  block  and  fire  5  rounds,  2  minutes  5^  seconds. 

Five  rounds  instead  of  20  were  fired  after  dusting  because  of  scarcity 
of  ammunition. 

EXCESSIVE  PEESSUBES. 

Twelve  rounds  were  fired  with  excessive  charges,  the  quantities  of 
rifle  powder  added  to  produce  excessive  pressures,  and  the  correspond- 
ing pressures  obtained  were  as  follows:  One  ounce,  36,900  pounds  per 
square  inch  ^  2  ounces,  40,089  pounds  per  square  inch ;  2^  ounces,  44,182 
X>ounds  per  square  inch;  2^  ounces,  51,075  x>ounds  per  square  inchj  2 J 
ounces,  47,111  pounds  per  square  inch;  2§  ounces^  50,425  pounds  per 
square  inch ;  2|  ounces,  50,500  pounds  per  square  inch ;  3  ounces,  51,800 
pounds  per  square  inch;  3  ounces,  45,733  pounds  per  square  inch;  3| 
ounces,  45,733  pounds  per  square  inch;  4  ounces,  53,975  pounds  per 
square  inch;  4|  ounces,  47,250  x)ounds  per  square  inch.  After  each 
round  the  breechblock  opened  easily  and  no  damage  was  apparent. 

DEFECTIVE  AMMUNITION. 

Defective  cartridges,  prepared  in  three  ways,  were  used.  In  the  first 
the  cartridge  case  was  prepared  by  filing  obliquely  through  the  edge  of 
the  rim  so  as  to  just  show  an  opening  to  the  interior  at  the  junction  of 
the  head  and  wall.  The  slots  are  at  the  extremities  of  two  diameters 
at  right  angles  with  each  other. 

The  cartridge  was  placed  in  the  gun  so  that  the  solid  part  of  the  rim 
came  opposite  the  extractors. 

"  There  was  quite  an  escape  of  gas  as  a  matter  of  course.  The  breech- 
block could  not  be  opened  by  hand  at  all,  and  it  required  considerable 
sledging,  after  the  addition  of  oil,  to  open  it.  Once  open  it  could  not 
be  closed  by  hand  at  all  and  it  was  sledged  up  till  it  projected  well 
above  the  top  surface  of  the  gun,  and  the  residue  was  wiped  oflT. 

In  all  it  required  about  three-fourths' of  an  hour  to  get  ready  to  fire 
the  next  round. 

The  next  cartridge  case  was  prepared  by  sawing  slots  through  the 
head  so  as  to  just  show  an  opening  to  the  interior.  The  slots  were  at 
right  iingles  with  each  other  and  each  was  halfway  between  the  primer 
and  the  rim. 

The  breechblock  was  opened  more  easily  than  in  the  previous  round 
but  could  not  hb  moved  by  hand.    The  sledge  had  to  be  used  as  before. 

A  service  cartridge  was  fired  at  the  first  attempt,  showing  all  parts 
in  working  condition.    The  breechblock  opened  easily. 

Blow  backs  were  obtained  by  unloading  the  requisite  number  of 
rounds,  decapping  the  shells,  and  thinning  the  metal  of  the  primers. 
The  shells  were  recapped  and  the  charges  replaced. 
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With  the  second  blow  back  tried,  four  attempts  failed  to  explode  the 
primer,  due  to  the  firing  pin  being  fouled  by  residue  from  previous 
round.  The  cartridge  was  removed,  and  the  firing  pin  was  tapped 
gently  with  a  wooden  mallet.  Replacing  the  cartridge,  it  was  fired 
successfully  at  the  next  attempt. 

With  the  third  blow  back,  one  attempt  failed  to  explode  the  primw. 
The  cartridge  was  removed,  and  the  firing  pin  tapped  as  in  the  previous 
round.  This  failed  to  show  the  point  of  the  pin,  and  snapping  also 
fia^iled.  The  block  was  then  dismounted,  and  the  firing  pin  was  found 
broken  in  three  pieces.  The  point  remained  in  the  face  of  the  block, 
being  held  by  the  residue,  and  was  removed  with  some  difficulty.  The 
residue  was  removed  sufficiently  to  permit  the  insertion  of  a  new  firing 
pin.  The  crank  shaft  was  removed,  and  the  residue  wiped  irom  it 
The  mechanism  w^as  replaced,  and  the  third  blow  back  fired  at  the  first 
attempt. 

With  a  service  cartridge  two  attempts  then  failed  to  explode  the 
prinier.  The  firing  pin  was  tapped  with  mallet  to  force  it  through  sur- 
rounding residue.  The  mechanism  was  cocked  again,  and  the  cart- 
ridge fired  at  tbe  first  attempt. 

Total  time  of  firing  three  blow  backs  and  one  service  round^  26  min- 
utes and  14  seconds. 

BUST. 

Gun  not  cocked. 

The  breech  mechanism  was  dismantled  and  thoroughly  cleaned  by 
washing  in  hot  Avater  and  soap  preparatory  to  rusting.  The  gun  was 
immersed  in  a  solution  of  15  per  cent  sal  ammoniac  and  85  per  cent. of 
water  by  weight.  It  was  suspended  with  the  axis  vertical  and  was 
lowered  into  the  solution  just  enough  to  cover  the  breech  mechanism. 
Before  immersing  a  soft-wood  plug  wrapped  with  a  piece  of  cartridge- 
bag  material,  the  latter  smeared  with  cosmoline,  was  driven  tightly  into 
the  rear  end  of  the  barrel  to  prevent  unnecessary  rusting  of  the  chamber. 

The  sight  seat  and  the  hole  for  spring-locking  pin  were  filled  with 
waste  and  putty.  The  depressions  at  the  outer  ends  of  the  pins  on  the 
extractor  cams  were  also  filled  with  putty. 

The  gun  was  in  the  solution  twenty-five  minutes. 

The  gun  was  allowed  to  rust  for  forty-eight  hours.  The  block  conM 
not  then  be  moved  by  hand  nor  by  using  a  mallet  on  the  handle.  OU 
was  poured  over  the  block  from  an  oil  can,  at  the  same  time  using  mallet 
on  handle  and  sledge  and  copx)er  drift  on  block  to  drive  it  down.  This 
operation  opened  the  block  about  halfway.  The  effort  to  open  the  bloek 
was  continued  until  5  p.  m.,  but  no  further  progress  was  made.  The 
block  was  then  closed  in  the  same  manner,  well  oiled,  and  left  over 
night.    Time,  one  hour  forty  minutes  seven  seconds. 

On  tbe  following  day  the  attempt  to  open  the  block  was  resumed, 
using  oil,  sledge,  and  copper  drift.  The  gun  was  dismounted  at  10:16 
o'clock,  after  sledging  on  top  of  block  and  failing  to  move  it.  The  guu 
was  turned  upside  down  and  the  sledging  continued  on  bottom  and 
top  alternately,  the  gun  being  rolled  over  to  correspond.  In  this  man- 
ner the  block  was  finally  removed.  The  crank  arm  was  found  broken 
between  the  crank  and  the  stud.  The  mechanism  was  dismantled  and 
cleaned  and  burs  dressed  down  by  a  machinist.  The  burs  were  in  tiie 
bearing  of  the  crank  shaft,  and  were  caused  principally  by  spa  wis  from 
the  cocking  lever.  The  mechanism,  after  being  thoroughly  cleaned  and 
oiled,  was  assembled  and  placed  in  the  gun.  The  cocking  lever  was  so 
badly  injured  that  the  mechanism  could  not  be  operated,  and  the  effort 
to  fire  the  5  rounds  \i^  \Ki  \>^  ^A^^udoned.  Total  time,  between  seven 
and  eight  boura. 
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It  is  probable  that  upon  a  second  trial  the  manipulation,  after  rust- 
ing, would  be  more  successful. 

The  only  accidents  which  occuiTcd  previous  to  those  mentioned 
under  the  rust  test,  were  the  breaking  of  tlie  lanyard  noted,  and  the 
breaking  of  the  firing  pin  after  tbe  two  hundred  and  seventy-fourth 
and  at  the  three  hundred  and  twenty-fifth  round;  the  first  time  by 
snapping  the  lock  with  no  cartridge  in  the  gun;  the  second  time  during 
the  firing  of  blow-back  cartridges. 

The  loading  and  firing  were  done  by  Lieut.  M.  F.  Harmon,  First 
Artillery,  and  Lieut.  F.  P.  Peck,  Ordnance  Department. 

The  following  table  shows  a  summary  of  the  general  results  of  the 
test,  which  was  finished  on  June  15, 1894,  364  rounds  being  fired: 

Weight - pounds..  792 

Caliber inches..  2.244 

Length calibers. .  45,  scant. 

\Veight  of  breech  mechanism pounds..  59 

Number  of  parts  of  breech  mechanism 19 

Time  to  dismantle  breech  mechanism seconds..  48^ 

Time  to  assemble  breech  mechanism 1'"  44J" 

Distance  from  seat  in  chamber  at  which  breechblock  will  force  cart- 
ridge home inches..  Ij 

Time  to  fire  1  round,  change  mainspring,  searspring,   firiug  pin,  and 

extractor,  and  fire  another  round 1"*  12|  ■ 

Time  to  fire  100  rounds 4"  56f  ■ 

Number  of  rounds  fired  iu  1  minute 24 

Number  of  rounds  fired  in  3  minutes 73 

Number  of  rounds  fired  in  5  seconds,  first  trial 3 

Number  of  rounds  fired  in  5  seconds,  second  trial 3 

Number  of  rounds  fired  in  5  seconds,  third  trial 2 

Time  to  fire  2  defective  and  1  service  cartridge  (not  noted  accurately 
but  exceeded  1  hour). 

Time  to  fire  5  rounds  after  dusting,  first  test 7™  55" 

Time  to  fire  5  rounds  after  dusting,  second  test 2™  5^* 

Time  required  to  fire  3  blow  backs  and  1  service  cartridge 26°*  14" 

Time  required  to  open  breechblock  aud  fire  5  rounds  a^r  rusting '..  7-\-^ 

Mean  velocity,  foot  seconds 1, 828 


Moan  vertical  deviation feet . . 

Mean  horiKontal  deviation do. . . 

Mean  deviation do.. . 

Number  of  hit« '. 

NunilMir  of  miaaefl 

Time  to  fire 

Time  to  fire  both  targets 


Accnracy. 


1,000 
yards. ! 

1.27 

1.4 

1.89 

10 

0 


1  mile. 


3.56 

2.56 

4.38 

10 

0 


3,000 
yards, 


5.83 

3.50 

6.80 

6 

4 


Accuracy 

with 
rapidity. 


1,000 
yards. 


4.10 
1.52 
4.38 
8 
2 
2»12i» 


AJtemating  •  Alternating 
two  500      j  500  and  1,000 
yards.        i       yards. 


1  mile.  I  No.  1. 


2.06 

2.06 

2.91 

7 

3 

l»57f 


1.00 

0.60 

1.25 

10 

0 


No.  2. 


500 
yards, 


0.76 

0.G5 

1 

10 

0 


5»17t« 


1.20 

0.86 

1.55 

10 

0 


1.000 
yards. 


2.28 

1.75 

2.88 

10 

0 


5-  244* 


Firing  record  aud  three  plates  enclosed. 

Frank.  H.  Phipps, 
Major ^  Ordnance  Department^  U.  8.  Army,  President, 

Frank  Heath, 
Captain,  Ordnance  Department.  U.  8.  Army, 

William  Cbozieb, 
Captain,  Ordnance  Department,  U.  8,  Army. 

Tbe  Chief  of  Ordnance,  U.  S.  Army, 

Washington,  D.  C. 
(3057) 
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Record  of  firing  with  Sponsel  O-pounder  rapid-fire  gun  {caliher^  S,S44  indtet;  weighty 

[Ol^ect  of  firing,  t(«t  of 


Date. 


May  2. 

May  2. 
May  2. 
May  2. 
May  2. 
May  2. 
May  2. 
May  2. 
May  2. 
May  2. 
Mhv  2. 
May  2. 
May  2. 


May  2. 
Mav  2. 
May  2. 
May  2. 


No. 

of 

tire. 


2 
3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 


14 
15 
16 
17 


Sight 
set  at 
yards. 


Elevation. 


O      I 


*>( 


I^efore 

—1  18| 

After 

~1  19 

18  53 

18  53 

18  53 

18  53 

18  53 

18  53 


Instni- 

inental 

velocity, 

125  feet 

from 
muzzle. 


Deflec- 
tion 
points. 


Feet. 


Pressure 

per  square 

inen  of 

bore. 


Pound*. 


Becoil. 


Covmtsr 
rwoil. 


Indus. 


3i 

3| 

3| 

31 


Jneha. 


I 

I 


[ToobttiB 


May  3 
May  3 

May  3 

Mays 
Mays 
May  3 


18 
19 

20 

21 
22 
23 


I 


15    00 


\ 


1, 832 
1,834 
1,832 
1,839 

1.820 
1,825 
1,818 
1,826 
1,824 
1,824 


\ 
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\nda)  at  Sandy  Hook  Proving  Ground  May  S  to  June  f9, 1894. 
er  rapid-fire  gan.} 


a, 
:th 

on. 


Special  remarks  about  each  fire,  anch  as  effect 
on^ieoe,  action  of  breech  mechanism,  con- 
sumption of  powder,  sound  of  projectile  in 
flight,  scattering  of  fhtgments,  etc. 


Fired  into  sand  butt 


Fired  to  sea  at  the  extreme  eloTatioii. 
Counter  recoil  spring  is  not  strong  enough 
to  return  ttie  piece  oack  into  batterv  at 
this  elevation.  It  was  14  inches  irom 
battery  at  the  end  of  this  group  of  6 
shots. 


Lanyard  broke . 


r  Piece  failed  to  cock.  Several  rounds  were 
fireiLrapidly  and  this  failure  to  cock  was 
caused  hynolding  the  lanyard  so  taut 
I  while  the  block  was  being  opened  that  the 
^  sear  was  prevented  from  engaging.  It  is 
impospible  for  the  piece  to  fail  to  cock  in 
any  other  way  unless  some  part  of  the 
mechanism  is  missing  or  broken. 


General  remarks. 


"Weight  of  hreechblook  and  breech 
mechanism  complete,  inolnding  ex> 
tractors  and  handle,  SO  pounds. 
Length  of  gun  Arom  seat  of  nead  of 
cartridge  case  to  muxale,  45  calibers, 
scant. 

Starting  with  the  breechblock  dosed 
4he  breech  mechanism  was  removed 
and  dismantled  by  1  man  {repre- 
senting the  gun)  in  55  seconds,  using 
no  t-ools  whatever  save  parts  of  mech- 
anism. At  the  first  trial  two  extractor 
cams  and  the  crank  cam  were  left  in 
the  gun.  Upon  being  allowed  a  sec- 
ond trial  the  operation  was  completed 


in  48}  seconds,  nothing  forgotten. 

The  breech  mechanism  of  this  gun  con- 
sists of  19  pieces  including,  the  breeoh- 
block  itself  and  the  handle  by  which 
it  is  manipulated.  The  mechanism 
was  assembled,  replaced  in  the  gun. 
and  the  motion  of  firing  executed/  all 
in  1  minute  44K  seconds. 

The  time  was  taken  bv  the  proof  officer, 
using  a  stop  watcn  which  reads  to 
one-nfth  of  a  second. 

Lients.  Harmon,  First  Artillery,  and 
Peck,  Ordnance  Department,  did  all 
the  loading  and  firing. 

The  gun  is  tired  by  means  of  a  lanyard, 
or  by  pressing  a  push  button  on  the 
base  of  the  oreech.  As  the  latter 
method  brines  the  forearm  of  the 
operator  in  direct  opposition  to  the 
recoil,  it  is  considered  dangerous  and 
has  not  been  used ;  it  is  convenient  in 
dismantling  the  mechanism. 

The  breechblock  will  force  the  cartridge 
home  when  it  is  li  inches  short  of  its 
seat  in  the  chamber. 

The  drift  scale  is  connected  to  the  bar 
of  the  rear  sight  by  an  easy  fitting 
dovetail  Joint;  it  is  set  in  position  by 
taking  hold  of  it  and  sliding  it  along, 
and  there  is  no  provision  for  fastening 
it  in  a  given  position.  Clamping  ar- 
rangement does  not  hold  the  sight 
from  rising;  it  rises  slightly  at  each 
shot. 

The  lever  for  clamping  the  elevation 
does  not  have  enough  clearance  from 
the  shield  lug,  resulting  in  ii^ury  to 
the  hand  of  tue  operator  when  using 
it  hastily. 

Closing  the  breechblock  disturbs  the  aim, 
both  elevation  and  direction. 


es.] 


,  Before  firing  the  rear  edge  of  breech- 
block rounded  off  to  prevent  injury  to 
the  hand  in  loading. 

Firinc  for  velocitv  conducted  by  Lieut. 
M.  F.  Harmon,  Fir«t  Artillery. 

Velocity  taken  by  Lieut.  F.  P.  ^eck.  Ord- 
nance Department. 
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Record  of  firing  with  Sponsel  G-pounder  rapid-fire  gun  (caliber,  2.244  inchet;  w^ 

[TotestjEoobr 


Date. 

No. 

of 

Are. 

Sight 
net  at 
yarda. 

1 
Elevation. 

Instni- 

roental 

velo<:ity, 

125  feet 

from 
muzzle. 

1        ^                      1 

1 

1 

1 

May? 

C      24 
(     124 

i    ., 

o      / 

Feet. 

- 

.  1 

Pounde. 

1 

i 

JnfKes. 

M 

JS 

o 

B 

'mm 

< 

■  H- 

a 

0 

s 
s 

>-• 

E 

<1 

/neitf. 

1 

i 
i 

"^^j  '  ■•••-■-••-■ 

) 

« 

1 
1 

t 

) 
1 

[To  teatUieaccone; 


May  8. 
Mnv  8. 

Xav  8. 


125 
126 

127 


1.000 
000 

800 


May  8. 
May  8. 
May  8. 
May  8. 
Mav  «. 
MaV  H. 
May  8. 
Mav  H. 
May  8. 
May  8. 


128 
120 
130 
131 
132 
133 
134 
135 
130 
137 


frOO 


2 
2 
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*nds)  at  Sandy  Hook  Proving  Gnyund  May  2  to  June  29,  1804 — Continued, 
r,  100  rounds.] 


ion. 


Special  remnrks  about  eaoh  fire,  such  as  effect 
on  piece,  action  of  breecli  mechanism,  con- 
sumption of  |)owder,  sound  of  projectile  in 
flight,  scattering  of  fragments,  etc. 


Fired  to  note  the  place  of  striking 


General  remarks. 


u 


In  firing  for  rapiditr  the  ammunition 
was  placed  on  a  taole  in  rear  of  the 
gnu  and  an  close  to  it  as  poMsiblo  with- 
ODt  interfering  with  the  handling  of 
the  gun.  Taking  thoammnnitionfVom 
this  table  3  men  serrefl  the  gtm. 

Time  required  to  fire  100  rounds,  4  min- 
iitcH  50}  seconds. 

Licut^.  Harmon  and  Peck  alternated  in 
loading  and  firing,  the  changes  being 
made  at  the  end  of  each  group  of  25 
shots. 

Kosin  on  gun  3  inches  in  rear  of  recoil 
sleeve  melts  at  the  thirty-fifth  round. 

Soft  solder  melted  anywhere  along  the 
barrel  in  front  of  the  Jacket  when 
placed  on  the  outside  v^f  tho  gun  aft^r 
the  firing.  Hard  solder  did  not  melt. 
Soft  solder  hardened  on  gun  at  the  end 
of  16  minutes  after  firing  ceased. 


it  1,080  yards.] 


? 


Fall  of  shot  could  not  be  located 

Struck  target  2  feet  above  and  3  feet  right  of 

center. 
Struck  target  7|  feet  below  and  2|  feet  loft  of 

center, 


From  center  of  tar- 
get. 


Vertical. 


4 


2 


o 

I 


1 
1 


I  1.5 
I  1.5 

.!  1 
.;  1.5 


Horizon- 
tal. 


3 


From  center  of  impact. 


'  Aimed  at  the  upper  left  comer. 


Vertical.    '  Horizontal. 


o 
.a 


4.5 

0.5 

5 

3 

1 

3 

2.5 

4 

5 

5.5  i. 


45 


45 
45 


■i 

It. 

o 

«c 

& 

1.55 

2.9 

.55 

5.5 

0.4 

2.4 

0.4 

1.05 

.9 

1.05 

.55 

1.05 

^ 


1.1 


.6 
1.6 
2.1 


Bound  128,  first  shot  to  count  on  target 

Center  of  impact—  Feet. 

Below 0.45 

Left..  3.4 

Mean  vertical  deviation  from  center 

of  impa«;t 1. 27 

Mean  horizontal  deviation  from  cen- 
ter of  im]>act 1. 4 

Mean  deviation  from  center  of  im- 
pact    1.89 


Firing  conducted  by  Lieut.  F.  P.  Peck, 
Ordnance  Dtipartmoiit. 
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Record  offirimj  with  Sponael  6-pounder  rapid-fire  gun  {ca/{b€r,  S.S44  inehet;  weight, 

[To  tact  the  accnney 


Date. 


liayQ 

May  9 

May  9 
May  9 

May  9 


May  0 
May  9 
Muy  I) 
May  9 
May  9 
May  9 
May  9 
May  9 
May  9 
May  9 


No. 

of 

fire. 


138 


139 


140 
141 

142 


143 
144 
145 
146 
147 
148 
149 
1.% 
151 
152 


Sight 
aet  at 
3^ardH. 


Elevation. 


1,700 


1,000 


1,400 
1,500 

1,550 


Quadrant. 

o       ' 

2    18 


44 


1,600 
1,600 
1,600 
1,600 
1,600 
1,600 
1,600 
1,600 
1,600 
1,600 


1    47 
1    56 

1    58 


2 

2 

2 

2 

2 
o 

2 
2 
2 

2 


5 
5 
5 
5 
6 
5 
5 
5 
5 
5 


InHtro- 

mental 

velocity, 

125  feet 

from 
muzzle 


Preaaure 


Fe€t. 


Defleo- 

Right.  ^^• 


0 


1 

1 


3 
3 
3 
3 
3 
3 
3 
3 
3 
3 


Pofindi. 


Connter 
recoil. 


Inches.  '    Inehet. 


[To  test  the  accuiacT 


May  11 
May  11 
May  11 


May  11 
Mav  11 
May  11 
Miivll 
May  11 
Mav  11 
May  11 
May  11 
May  11 
May  11 


153 
154 
155 


156 
157 
158 
159 
160 
161 
162 
163 
104 
165 


2.000 


4  42 
4  42 
4  50 


47 

47 

47 

47 

47 

47 

47 

47 

47 

47 

1 
1 

0 


0 
0 
0 
0 
0 
0 
0 

u 

0 
0 
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y5S  pounds)  at  Sandy  Hook  Proving  Ground  May  2  to  June  29,  i^W— Continued. 
)f  irun  St  1  mile.] 


Wind,        Spocialremarkaabouteacli  fire.  Much  OB  effect 
atrenKth        on  piece,  action  of  brt^ech  mechauinm,  con- 
ana        ,    sumption  of  powder,  soimd  of  projectiie  in 
direction.  '    fliKht,  scattering  of  fragments,  etc. 


s 

k 

2 
o 

i 
i 

is 

o 

s| 

eo  o 

1 


e 
a 


At  discharge,  the  elevation  increased  15  n.in- 

utes  and  the  drii't  scale  moved  itlightly  to 

the  right.    Shot  struck  150  yards  iu  rear. 
Elevation   increased    22  minutes,  the  drift 

scale  moved  3  points  right.     Struck  125 

yaxds  beyond. 

Struck  100  yards  in  front 

Struck  8  ysurds  beyond  and  6  feet  to  the  left  of 

left  edge. 
Struck    6   yards   iu   front,  and    ricochctt^^l 

through   11  feet  below  and  12  feet  lett  of 

center. 


From  center  of 
target. 


From  center  of  impact. 


Vertical. 


Horison- 
tal. 


Vertical. 


S 


'  5 


I  4 
12 


0.5 
5 


o 


5 


o 


3 
1 


2 

*i 


0 
0 


4 
4 


2.05 


4      1.05 
.3  I  0.05 

7  1 

4  i 

. . .  I  2. 95 


1.05 
5.  05 
3. 05 


4.05 


3.05 
1.55 


Horizontal. 


General  remarks. 


Aimed  at  the  upper  left  rom(>r. 

Clamping  does  not  change  either  direc- 
tion or  elevation. 

Rear  sight  graduated  at  100-yard  inter- 
vals and  the  stop  only  engages  at  those 
points ;  sight  can  only  be  set  at  even 
100  yards. 

Sight'juraped  up  100  yards  each  shot  ex- 
cept rounds  149  ana  150. 


M 
bC 


?.3 
2.2 


2 


1.8 
1,8 


4»» 


1.8 
0.8 
4.8 
1.8 


4.2 


Round  143  the  first  shot  to    count  on 
target. 

Center  of  impact—  Feet. 

Above 2. 05 

Left 2,2 

Mean  vertical  delation  from  center 
of  impact 3. 66 

Mean  horixontal  deviation  from  ceu- 
Utr  of  impact 2. 56 

Mean  deviation  from  center  of  im- 
pact   4  38 


of  gun  at  3,000  yards.] 


i 

23 
«  .. 

si 

si 


£S 


B 


Struck  target  13  feet  below,  8  feet  right '  ) 

Struck  tarict^t  13  feet  Im>1ow,  14  feet  right ,  C  Aimed  at  the  upper  left  comer. 

Struck  target  11  feet  above,  1  foot  left ^ 


From  center  of 
target. 


Vertical. 


5 
12 


11 
8 


13 


Horizon- 
Ul. 


J3 


From  center  of  impact. 
Vertical.     Horizontal. 


« 

h9 


> 


6 


6 
1 


8 


I 


5.83 


13.17 
1.17 


2.8:1 


4.83 


3.17 


2.83 


ft/ 


3.17 
5. 17 


2.17 


6.83 


4.83 


1. 


Round  156  the  iirst  shot  to  count    oil 

target. 
Round  159  miss ;  struck  10  yards  in  front. 
Round  160  miss ;  struck  40  yards  in  front. 
Round  163  miss;  struck 40  yards infront] 
Round  J65mi.><8;  struck  1  foot  in  front,' 

Center  of  impact—  Feet. 

Alwve 6.17 

Right 3.17 

Mean  vertical  deviation  from  center 

of  impact 6. 83 

Mean  h^irizontal deviation  from  cen- 
ter of  impact 3. 50 

Mean  deviation  from  center  of  im- 
pact   6.80 


OBPM 27 
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Record  of  firing  with  Spontel  6-pounder  rapid-fire  gun  (caliber,  2,244  ineket;  ird^kt, 

[To  teat  the  accuracy  of  gostt 


Date. 


May  15 
Mav  15 
May  15 
May  15 


May  15 


May  15 
May  15 
May  15 
May  15. 
May  15 

May  15 
Mav  15 

» 

May  15. 
May  15 

May  15. 

May  15. 


Ko. 

of 

fire. 


166 
167 
168 
169 

170 

171 
172 
173 
174 
175 

176 
177 

178  I. 

179  i. 
I 

180  '. 

I 

181  I. 


Sight 
aetat 
yards. 


Elevation. 


^widrant. 

o 


Instru- 
mental 
velocity 
125  feet 

from 
muzzle 


Fett. 


4 

4 
4 

4 


4 

4 
4 
4 

4 

4 

4 

4 
4 

4 

4 


45 

30    . 
30 

35  |. 

33  \. 

34  . 
34  ,. 

33  I. 
30  I 

I 
27 
29 

28^ 

28i' 

i 
28i 


DeflMN 

tion 
points. 

Right. 


Pressure 

per  square 

incli  of 

bore. 


3 
3 
4 

34 

3i 

»i 
3i 
H 
H 
H^ 

3 
3 


Recoil. 


Pownds. 


Inches. 


Counter 
recoil 


Ineka. 


3  i I 

3  1 

3 

s  ! ' 


June  1 


[To  detemiine  number  of  rounds  that  can  be  fired  in  5  seconds,  three  trials:  all* 


(     263  ;> 


[ExeesiiTe 


June  6 


June  6 

Juno  6 

June  6 

June  6 

June  6 

June  6 

June  6 

June  6 

June  7 

June  7 

June  7 

June  7 

204 
265 
266 
267 
268 

269 
270 

271 

272 

273 

274 

275 
276 


4,  36,618 
4,  36.900 
4,  40,069 
4,  44,182 
4,  51,075 

4,  47,111 
4,  50,425 

4,  50,500 

4,  51,800 

4,  45,733 

4,  45,733 

4,  53.975 
4,  47,250 
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y52  pounds)  at  Sandy  Hook  Proving  Ground  May  Z  to  *Tune  29y  1894 — Continued. 
1,000  yards;  second  sttempt.] 


Wind.      I  Special  remarks  about  each  firo,  such  aH  efFnct 
atrenstb         on  piece,  action  of  breech  mechanism,  con- 
and        I      sumption  of  powder,  sound  uf  prujectih)  in 
direction.         flight,  scattering  of  fragments,  etc. 


General  remarks. 


®  .- 

■3 


Struck  100  yards  beyond 

Struck  75  yards  beyond  and  on  line 

Struck  target  6  feet  left  of  center 

Struck  35  yards  in  front  and  on  line  with 
right  edge. 

Struck  target  12  feet  above  and  5  feet  right  of 
center. 

Struck  under  target.  6  feet  left  of  center . 

Struck  target  16  leet  above  center 

Struck  125  yards  beyond! 

Struck  110  yards  beyond 

Struck  target  15  feet  above,  12  feet  right  of 
center. 

Struck  in  front  of  target , 

Struck  target  11  feet  above,  8  feet  right  of 
ceuter. 

Struck  target  1 2  feet  above,  6  feet  left  of  cen  t«  r 

Struck  target  2  feet  above,  2  feet  right  of  cen- 
ter. 

Struck  target  8  feet  above,  16  feet  right  of 
center. 

Struck  16  yards  in  rear  and  10  feet  right 


Target  not  visible;  aimed  at  a  board 
nailed  to  left  edge  and  projecting  above 
its  top. 
'  This  range  for  this  gun,  sight  only  used 
for  direction ;  target  could  not  be  seen, 
owing  to  intervening  shrubbery. 

Target  not  plotted. 


number  of  rounds  that  can  bo  Hred  in  1  minute  and  3  minutes,  respectively.] 


f  182  fired  to  sea  to  notethe  place  of  striking. 


Number  of  rounds  fired  in  5  seconds : 

Firsttrial ^.    3 

Second  trial 3 

Third  trial 2 

Number  of  rounds  fired  in  1  minute 24 

Number  of  rounds  fired  in  3  minutes 73 

The  ntmiber  of  rounds  fired  in  1  minute  was 
determined  by  noting  the  number  fired  in 
the  first'minute  of  the  3-minute  test. 


In  the  firing  of  June  1  the  arrange- 
ment of  ihe  antmunition  and  the 
number  of  men  serving  the  piece  were 
the  same  as  in  the  lUO-round  test  for 
rapidity. 

In  the  8-minute  test  Lients.  Harmon 
and  Peck  alternated  in' loading  and 
firing,  changing  at  the  end  of  each  1.5 
minutes. 


r 


shATges.] 


Service  charge .*. 

1  ounce  rifie  powder  added  to  charge 

2  ounces  rifle  powder  added  to  charge 

2\  ounces  rifle  powder , 

2|  ounces  rifle  powder,  (made  2|  ounces  at  Mr. 

Bennett's  suggestion) 

2k  ounces  rifle  powder 

2|  ounces     rifle     powder.     Gauge     leaked. 

Breechblock  opened  easily 

2}  ounces  rifle  powder.    Breechblock  opened 

easily , 

3  ounces  rifle  powder.    Breechblock  opened 
easily 

3  ounces  rifle  powder.    Breechblock  opened 

easily  and  no  leak  of  gas 

3^  ounces  rifle  powder.    Breechblock  worked 
easily 

4  ounces  rifle  powder 

Block  opened  as  before.    Point  of  flring  pin 

broken  by  snapping  with  no  cartridge  in 


Copper  cylinders  of  82,000  pounds  initial 
compression  and  tables  of  1802  used  in 
rounds  264. 265, 266, 273, 274,  and  276. 

Copner  cylinders  of  40,000  pounds 
initial  compression  and  tables  of  1893 
in  rounds  267, 268.  and  269. 

Copper  cylinders  of  50,000  pounds 
initial  compression  and  tables  of  1893 
in  rounds  270, 271, 272,  and  275. 

Before  round  275  a  new  firing  pin  put  in . 

Round  276,  4^  ounces  of  rifle  powder 
added  to  charge. 
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APPENDIX   83  a. 


Record  of  firing  with  Sponoel  6-pounder  rapid-fire  gun  (caliber,  S,S44  inchet;  weighty 

[Test  withdeJeel- 


Date. 


Jane  9 


June  9 


Jnue  9 


No. 

of 

tire. 


Sight 


lustni- 
mental  < 


Dedec- 
tion 


Presunre 


;.t''.t      El.v.Uon.i-iot^i  poin...    '^.XT'    ^»' 


yortla 


Counter 

recoil. 


277 


I         27H 


•J7» 


Jane  9 

June  9 
June  9 
June  9 

Jun»9 


280 


2«1 
'282 

283 

284 


from 
muzzle. 


o     I 


Fett. 


bore. 


Pound$. 


Jnehe*.       Ineke$. 


[Post 
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752 poundn)  at  Sandy  Hook  Proving  Ground  May  £  to  June  29 j  1894 — Continued, 
ive  cartridgea.] 


Wind, 
strennrih 

and 
direction. 


Special  remarks  abont  each  lire,  such  as  effect 
on  piece,  action  of  breech  mechanism,  con- 
sumption of  powder,  sound  of  projectile  in 
flight^  scattering  of  fragments,  etc. 


I 


The  cartridge  case  was  prepared  by  filing 
obliqaely  through  the  edge  of  the  rim  so 
as  to  just  show  an  opening  to  the  interior 
at  the  junction  of  the  head  and  wall.  The 
slots  are  at  the  extremities  of  two  diame- 
ters at  right  angles  with  each  other.  Car- 
tridge placed  in  the  gun  so  tliat  the  solid 
part  of  the  rim  came  opposite  tlie  extrac- 
tors.  There  was  quite  an  escape  of  gas  as 
a  matter  of  course.  The  breecliblo<*Ic 
could  not  be  opened  by  hand  at  all  and  it 
required  considerable  sledging  after  the 
addition  of  oil  to  open  it.  Once  open,  it 
conld  not  tie  close<l  W  hand  at  all,  and  it 
waf>  Hledged  up  till  it  project^  well 
abott?  tiie  top  surface  of  tliu  gun,  and  the 
residue  was  wiped  off.  In  all  it  required 
about  three-qnarters  of  an  hoar  to  got 
.  ready  to  Are  the  next  round.' 
*  The  cartridge  case  was  prepared  by  sawing 
slots  through  tlie  head  so  as  to  Just  show 
an  opening  to  the  interior;  the  alota  were 
at  right  angles  with  each  other  and  each 
was  half  way  between  the  primer  and  the 
rim.  Breechblock  opened  more  eanily 
than  in  round  277,  but  could  not  be  moved 
by  hand.  The  sledge  had  to  be  used  as 
before. 

Service  cartridge.  Fired  at  first  attempt, 
showing  all  parts  in  working  condition. 
The  breechblock  opened  easily.  The 
breechblock  was  then  removed  for  con- 
venience in  handling  the  gnu,  and  the  gun 
taken  to  the  blacksmith  shop  to  be  daated 
without  any  part  being  cleaned  in  any 
degree.  Care  was  exercised  to  avoid  re- 
moving residue  from  the  breech  mechan- 
ism in  Iiandling  the  gun.  , 


teat.] 


Block  opened  easily,  bnt  could  not  be  closed 
by  hand.  Water  was  thrown  over  it  to  re- 
move some  of  the  dust  and  it  could  then 
be  worked,  bnt  not  easily. 


Block  reouired  four  blows  of  a  mallet 
under  siae  to  close  it  for  this  round. 


on 


General  remarks. 


The  attached  blue  print  shows  the 
method  adopted  for  dusting  the 
mechanism.  A  is  a  lead  pipe  leading 
from  the  pine  box  C  to  the  hand  beH 
lows  in  the  blacksmith  shop.  The  gun 
was  cocked.  Tlie  dust  used  was  burnt 
sand  from  the  proof  biitts.  The  pas* 
sage  of  prqjectiles  through  this  sand 
converts  it  into  something  similar  to 
clay  in  appearance,  but  it  retains  con- 
siderable grit.  This  was  dried  ovei; 
the  boiler.  It  pulverizes  readily  when 
dry  and  answere<l  well  for  this  puipoee. 

The*giiu  was  Hul)jected  to  a  blast  of  dust 
for  8  minutes,  2  men  working  on  the 
l)e11ows  as  uniformly  as  i>racticAble. 

One  blue  print  shows  the  apparatus  at 
work ;  the  other  shows  it  at  rest. 

After  being  dusted  the  gun  was  re- 
mounted and  the  time  to  open  the 
breechblock  and  fire  the  5  rounds  was 
noted.   Time,  7  minutes  and  55  seconds. 
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APPENDIX    33  a. 


Record  of  firing  with  Sponsel  G-pounder  rapid-fire  gun  (caliber,  ii.244  inches;  irei^At, 

[To  test  gnn  for  accmaej 


D»t«. 


June  9 


June  9 
June  9 
June  9 
June  9 
June  9 
June  9 


June  9 
June  9 
June  9 
June  9 
June  9 
June  9 
June  9 


June  9 
June  9 
June  9 


No. 

of 

tin-. 

Sight 
set  at 
yards. 

Elevation. 

2H5 


286 
287 
288 
289 
29() 
291 


292 
293 
2iU 
29r) 
29<) 
297 
298 


299 

300 
301 


Instru- 
mental 
velocity 
125  feet 

from 
mussle. 


Feet. 


Deflec. 

tiou 
{M>int«. 

Left. 


Pressure 

per  square 

inch  of 

bore. 


liecotl. 


Counter  i 
recoil. 


PoundM. 


Inehsa.  i   Inehei. 


....  ..........  ..........  ... 
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\52  pounds)  at  Sandy  Hook  Proving  Ground  May  2  to  June  29 y  1894 — Continned. 
rith  rapidity  at  1  mile.] 


Wind, 
atrenetb 

ana 
direction. 


o 


9 

a 

g 

s 

J4 


CI 

u 

9 

B 

s  ** 

s| 


a 


0 


Special  renaarlcs  about  each  fire,  such  aa  effect 
on  piece,  action  of  breech  meehauiHni,  con- 
numption  of  i)owder,  sound  of  projectile  in 
flight,  acattering  of  fragments,  etc. 


General  remarks. 


Sighting  shot,  strack  target  3  fv^ii  above  and  I  ^ 
3|  feet  right  of  renter. 


Above. 


Below.         Right. 


Left. 


11 
4 

2.5 
0.5 


3.5! ;  )^ ^beginning. 

7.5 


Six  rounds  fired  in  1  minute  20  seconds, 
and  firing  suspended  to  allow  ship  to 
pass   and  a  new  target  made   from 


8 
0 
4 

7 


TARGET. 


From  center  of  tar- 
get 


From  center  of  impact. 


Vertical. 


5 


Horizon- 
tal. 


Vertical.    I  Horizontal. 


• 

s 

** 

.c 

u 

9 

'0m 

« 

?i 

^  !  ^ 


S 


P3 


43 


•J 


1 
'.i 

a 
3.5 


4.5    4.571  '■ !4.928 


» 

8 

11 

9 


1.5   12 


1.571  ! 0.428 

1 0.429    1.428 

0.429    1.572    


0.929 


I1.071 


8 


12.5  I 15.429 


0.428 


2.  572 
3.072 


Miss 
MiMs 
Miss 


Time  recpiired  to  fire  10  rounds,  1  minute 
,      57|  seconds. 
Aimed  at  the  upper  left  corner  of  target. 


Center  of  impact—  Yeet. 

Below 2.571 

Right 9.428 

Mean     vertical    deviation     from 

center  of  impact 2. 061 

Mean   horizontal  deviation  from 

center  of  impact 2. 061 

Mean    deviation  from   center    of 
impact 2. 914 
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APPENDIX    33  a. 


Record  of  firing  ttith  Spontel  G-pounder  rapid-fire  pun  (caliber  S.244  inekte;  wfigkt, 

[For  accuracy  with  rapidity  at  two  SOO-j'ard  targets, 


Dat«. 


June  11 


Jnne  11 
June  11 
June  11 
June  11 
June  11 
June  11 
June  11 
June  11 
June  11 
June  11 


June  11 
June  11 
June  11 
June  11 
June  11 
June  11 
June  11 
June  11 
Jnne  11 
June  11 


Xo. 

of 

fire. 


302 


303 
305 
307 
309 
311 
313 
315 
317 
319 
321 


304 
306 
308 
310 
312 
314 
316 
318 
320 
322 


Sight 

set  at      Elevation. 

yards,    i 


600 


Instru- 
mental 
velocity, 
125  feet 

from 
muzzle. 


Deflec- 
tion 
pointa. 

Jlight. 


Preaanre 
bore.       \ 


o    '      1   .  Feet. 


.    Pounds.    I    Inches .      Ineka. 
1    1 
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T52 pounds)  at  Sandy  Hook  Proving  Ground  May  2  to  June  29, 1894 — Continued. 
M)  feet  apart,  alternating  on  tlio  two  targets.] 


Wind,      '  Special  remarks  about  each  fire,  such  as  effect 
ntrenffth    ;      on  piece,  action  of  breecli  racchanism,  con- 
and  sumption  of  powder,  sound  of  projectile  in 

direction.  ,      flight,  scattering  of  fragments,  etc. 


o 

3 

u 

•s 
i 


i 


t 

u 

§ 

be 

a 


J   ^ 


Sighting  shot,  struck  the  target  3  feet  11 
inches  below  and  3  inches  right  of  center. 

TARGET  No.  1. 


^""torl^t^"^  "^      I  *'™™  ^®°**'^  **^  impact. 


Vertical. 


<  i 


0 


0.5 
1.5 
1.75 
2  5 


o 


1.5 

1.25 

1 

0.25 
0.25 


Horizon- 
tal. 


0.5 

2 

2.5 

1 

2.25 

3 

0.5 

1.5 

1.5 

1 


tg 


Horiasontal. 


General  remarks. 


Sight  had  to  be  adjusted  after  each  afaot. 
Aimet!  at  bull's-eye. 
Round  310,  lanyard  broke ;  a  new  one  at- 
tached. 


I 


0.3 
1.3 
1.55 
2.3 


o 
1 


1.7 

1.45' 

1.2  1 

0.2 

0.451 

0.45' 


•♦a 

be 


0.425 
0.925 


0.675 
1.425 


1. 075 


0. 575, 


1.075 
0.075 
0.075 
0.575 


TARGET  No.  2. 


1.25 
0.25 


0 
0.5 
0.75 
0.76 
1 

1.25 
2  I 
2.25 


3.25 

2 

1.08 

1 

1.5 

2.25 

0.75 

1.5 

1.5 


25 


0. 
0. 
0. 
0. 
1. 
1. 


05 

05 

3 

55 

3 

55 


Center  of  impact—  Feet. 

Above 0. 2 

Right l.{>75 

Mean  vertical  deviation  from  cen- 
ter of  impact 1.09 

Mean    horizontal  deviation   from 

center  oi  impact 0. 69 

Mean  deviation  firom  center  of  im- 
pact   1.251 


1.95 
0.95 
0.7 
0.2 


1.792 
0.5421 


0.042 
0.792 


0.378 


0.708 


0.  042; 

0.042' 


Center  of  impact —  Feet. 

Above 0.7 

Right 1.458 

Mean  vertical  deviation  from  cen- 

0  458  K     ^^  ^^  impact 0. 76 

■**»°  rMoan  horizontal  deviation  from 

center  of  impact 0. 6504 

Mean  deviation  from  center  of  im- 
pact    1 

Time  of  firing  the  20  roupdn,  5  minutes 
17|  seconds. 


1.708 
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Jitcari  of  firing  with  Sponsel  G-pounder  rapid-fire  gun  {caliber^  2.244  inches:  weigktj 

[Blowbaek 


Date. 


No. 

of 

fire. 


Juno  12 


JuiMi  12 


June  12 


Juiio  14 


Juno  14 


June  14. 
June  14. 
JnneI4. 
June  14. 
June  14. 
June  14. 
June  14. 
June 14 . 


Sight 
net  at 


Elevation.  ! 


Inatru- 

meutal 

veltM'itT, 


Dedec- 
tton 


125  feet  '    P«^°^*' 

from 
muzzle. 


327 


329 

'MO 
3S] 
332 
333 
334 
335 
336 


Le/t. 


Pressure   j 
bore.       ' 


[For  rapidity  triti 


Right. 


a 


June  14. 
June  14, 


337 
338 
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unds)  at  Sandy  Hook  Proving  Ground  May  ?  to  June  S9,  1894 — Continued. 


ad,  - 
tion. 


Special  remarks  about  each  fire,  anch  as  effect 
on  piece,  action  of  bre«M;h  mechanism,  con- 
sumption of  powder,  sound  of  projectile  in 
tii^ht,  scattering  of  fragments,  etc. 


{ 


\ 


Blowback. 

Bio wback .  Four  att«m pts  failed  to  explode 
the  primer,  due  to  the  firing  pin  being 
fouled  by  residue  from  previous  round. 
The  cartridge  was  removed  and  the  firing 
pin  was  tapped  gently  with  a  wooden 
mallet.  Replacing  the  cartridge  it  was 
fired  successfully  at  the  next  attempt. 

Blowback.    One  attempt  failed  to  explode 

S rimer ;  the  cartridge  was  removed  and  the 
ring  pin  tapped  as  in  round  324;  this 
failed  to  show  the  point  of  the  pin,  and 
snapping,  also  failra.  The  block  was 
then  dismounted  and  the  tiring  pin  was 
found  broken  in  throe  pieces ;  the  point 
remained  in  the  face  or  the  block,  being 
held  by  tlie  residue,  and  was  .removeu 
with  some  difficulty.  The  residue  was 
removed  sufficiently  to  permit  the  inser- 
tion of  a  new  tiring  pin.  The  crank  shaft 
was  removed  and  the  residue  wiped  from 
it.  The  mechanism -was  replaced  and  the 
third  blowback  fired  at  the  first  attempt. 
Service  cartridge.  Two  attempts  failed  to 
explode  primer.  Firing  pin  tapped  with 
mallet  to  force  it  through  surrounding 
residue.  Mechanism  cocked  again  and 
cartridge  fired  at  first  attempt.  Total 
time  of  firing  3  blowbacks  and  1  service 
round,  26  minutes  and  14  seconds. 


General  remarks. 


The  blowbacks  were  secured  by  unload- 
ing the  requisite  number  or  rounds, 
decappingthe  shells,  and  thinning  the 
metal  of  the  primers ;  the  shells  were 
recapped  and  the  charges  replaced. 


»cy  at  1,000  yard 8.] 


CI 

o 


I- 

& 


(    Elevation  b^  sight,  900  yards.    Struck  tarset 
25  feet  6  inches  left  and  1  foot  7  inches  be- 
low center. 
Elevation  by  sight,  900  yards.    Struck  target 
4  feet  3  inches  below,'?  fxH^t  left  of  center. 

TARGET. 


From  center  of  tar- 
get. 


From  center  of  impact. 


Vertical. 


!  Horizon- 


I 


tal. 


I  % 

■   ^ 


3.833 
6.333 
7 
6.67 


4 
2.75! 

1      ' 
1.25 


• 

■«•> 

•a 

• 

Hi 

»p^ 

9J 

fA 

^ 

11 

•      B      •      •      - 

7.417 

> 

o 


o 


5.8541 

4.  604|0. 10375 


i7.833j.., 
19  |.., 
'3.8331.979 
8. 333  4. 479 
6.75  !5.146 
4.812 


2. 854! 
3.104 


3. 88775 


3. 47925 

6.31225 
1.47925 

6.' 81225 


1.77075 
0. 52075 


Miss 
Miss 


Aimed  at  the  upper  right  comer. 
Time  to  fire  10  rounds,  2  minutes  and  12^ 
seconds. 


Vertical.  ■   Horizontal.   ! 


Center  of  impact—  Feet. 

Above 1.854 

Left 7. 52076 

Mean    vertical    deviation    from 

center  of  impact 4. 104 

Mean  horizontal  deviation  from 

center  of  impact 1. 52075 

Mean  deviation  from  center  of 
im  pact 4. 3767 
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liecord  of  firing  with  Sponsel  G-ponnder  rapid-fire  gun  {caliber,  2.S44  inches;  KdghU 

[For  rapidity  with  accuracy  at  500  and  1.000  yard  targeli 


Date. 


June  14 
June  14 
Jane  14 

Jnne  14 


June  14 
June  14 
June  14 
June  14 
June  14 
June  14 
June  14 
Juno  14 
June  14 
Juno  14 


June  14 

June  14 

June  14 

June  14 

June  14 

June  14 

June  14 

June  14 

Jnne 14 

June  14 

Ko. 
uf 

ttre. 


:U9 
34U 
ii\ 

.'}42 


344 
346 

:t4H 

350 
352 
354 
356 
35H 
360 
362 


343 
345 
347 
349 
351 
353 
355 
357 
3r>9 
361 


Sight 
net  Ht 
vnrda. 


Elevation. 


luMiru- 

nientiil 

velocity. 

125  teet 

from 
muzzle. 


Feet 


900 


fUlO 


Deflec- 
tion 
))oint«i. 


Preaanre 

:  aqux 

ucii  Ol 

bore. 


IH^r  square      o^^^ii       Connter  i 
incRof         ^^^^^     ;    recoil.  ' 


Poundi. 


Inches,    j   lneke9. 


1 

! 

{ 

t 

! 

•  .•..•....    ..........    .........•...*...•        -••       .     ■•--,.•• 
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58  pounds)  at  Sandy  Hook  Proving  Ground  May  2  to  June  20,  1894 — Cyntiiiu«d. 
1  Aame  line,  altemaling  shot  by  ahot  on  targetn.] 


Wind, 
strenffth 

and 
direction. 


to 
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Special  remarks  about  each  fire,  sncb  as  effect 
on  piece,  action  of  breech  mechauinm.  con- 
somptionof  powder,  sound  of  projectile  iu 
flight,  scattering  of  fragments,  etc. 


Sighting  shot  at  1,000  yards.  Miss,  high  and 

to  the  left. 
Sighting  shot  at  500  yards.  Miss,  high  and  to 

the  left. 
Sighting  shot  at  1,000  yards.    Stmck  target 

3|  feet  below  and  1  i<M»t  10  inches  left  of 

center. 
Sighting  shot  at  500  yards.    Struck  target  2 

inches  above  and  8  inches  right  of  center. 

TARGET,  1,000  YARDS. 


G**ueral  remarks. 


At  1,000  yards.   Aimed  at  the  upper  left 

corner. 
'  At  500  yards.     Aimed  at  bnll's-eye. 
Sight  adjusted   fur  each  shot  at  each 

target. 


I'rom  center  of 
target. 


Vertical,    ""tar'" 


^ 

-< 


^4     I     to 


From 

ceu 

Vortical 

• 

> 

i 

c 

© 

^ 

Horizontal. 


^^ 


,3.5 

X  833 

2.5 

0.5 

3 

0.75 

1.833 


3.251 


2 

5.25 

2 


1 
0. 


I 

I- 
75. 

0 


1 
1 
4. 


2.25 


3 
0.75 


2.667 
5. 917 
2.667 


0.167 
j  2.333 


Center  of  impact^ —  Feet. 

Below 0.667 

Left 0.3 

Mean  vertical  deviation  from  cen- 
ter of  impact 2.283 

Mean  horizontal  deviation    from 

center  of  impact 1. 75 

Mean  deviation  from  center  of  im- 
pact    2. 877 


TARGET,  500  YARDS. 


0.083 
0.583 
1.417 
1.667 
2.167 
2.375 
3  . 
[4.167 


1.167 
0.375 

0.083 

1.25 

0.208 



2 

0.917 
0.583 
1.75 
1.5 


0.25 


0.417 


0.025 
0.275 
0.775 
0.983 
1.608 
2. 775 


2.559 
1.767 
1.309 
0.809 


0. 
1. 
1. 


729 
395 
562 
312 


0.271 
1. 438; 
0.396 


0. 


2.188 


0. 


062 
229 


Outer  of  impact —  Feet. 

Above 1. 392 

Left 0.188 

Mean  vertical  deviation  from  cen- 
ter of  impact 1. 289 

Mean  horiz<mtal  deviation  from 

center  of  impact 0. 858 

Mean  deviation  from  cent«r  of  im- 
pact   1.548 

Time  to  fire  the  20  rounds,  5 minutes  and 
24^  sec^ondH. 
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Record  of  firing  uiih  Spowtel  O-pounder  rapid-fire  gun  {caliber^  2.244  imcAet;  ««if^ 

[To  determine  time  required  to  tire  1  round,  change  mainspring, 


1 
x«. 

Date.                 of 
fin*. 

• 

Sight 
set  at 
yards. 

Elevation. 

Instru- 
mental 
velocity, 
125  feet 

from 
muzzle. 

Deflec- 
tion 
poinU. 

Ufi. 

Pressure 

per  square 

inch  of 

bore. 

Kecoil. 

■ 

Counter 
rvcoii. 

June  ir» 363 



Feet. 

Fmindi. 

Inches. 

Ineka. 

•June  15 364 

.:::.:::::::::---!.-:::::. L-:--.:::: 

' 

[Dittt 


{      363 

) 
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1 

Junn  26 

]      to 
(      360 
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752)tound9)  at  Sandy  Hook  Proving  Ground  May  2  to  Jane  29^  1894 — Continaed. 
sprixig,  firing  piii,  and  extractors,  and  fire  another  roand.] 


Wind, 
strength 

ana 
direction. 


Special  remarlu  about  e«ch  fire,  sach  as  effect 
on  pie<-e,  action  of  breech  mechanism,  con- 
snmption  of  powder,  sound  of  projectile  in 
flight,  scattering  of  fragments,  etc. 


General  leroaVkM. 


'  <t  Done  ill  1  minute  12?  seconds,  by  Lieut.  Ilar- 
\ 


nion. 


t«8t.] 


Breechblock  opened  without  difficulty  after 
being  shaken  a  few  times,  and  the  5  rounds 
were  fired  with  very  little  trouble.  Some 
waste  was  pushed  through  the  bore  Just 
once  to  remove  dust  from  bore.  No  oil  or 
water  was  used.  Time  to  open  block  and 
fire  6  rounds,  2  minutes  5^  seconds.  Af- 
ter firing,  the  breech  mechanism  was  dis- 
mantled and  thoroughly  cleaned  by  wash- 
ing in  hot  water  and  soap  preparatory  to 
rusting. 


Owine  to  the  lack  of  uniformity  in  the 
conditions  of  the  difierent  breech  me- 
chanisms when  subjected  to  the  first 
dust  test  it  was  considered  advisable 
to  repeat  this  test. 

In  the  second  dust  test  all  the  parts 
of  the  difi'erent  mcchanlam.s  were 
thoroughly  washed  with  hot  water 
and.  soap;  they  were  then  carefully 
dried  and  lightly  oiled. 

When  subjected  to  the  blast  of  dust  tue 

fun  was  not  cocked, 
o  arrangement  for  dusting  and  the 
material  used  were  the  same  as  in  the 
first  dust  test. 
The  gun  was  subjected  to  a  blast  of  dust 
for  8  minutes  (and  5  seconds  accidental ) . 
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Record  of  firing  with  Sponsel  (i-pounder  rapid-Jire  gun  (caliber,  3,S44  inches;  wiigki^ 

{ Rast  teit.  ^BB 


Date. 


No. 

of 

fire. 


Juue  26 


Sight 
set  at 
yards. 


Eluvution. 


iDMtrii* 
mt'ntal 

velooitv, 

125  feet 

from 

rauzzlc. 


O        I 


Feet. 


Deflec- 
tion 
points. 


Pressure 

per  square 

inch  of 

bore. 


RecoU. 


Comrtcr 

recoil. 


VonndM. 


Inehea.   \    Ineha. 


June  28 


June  29 
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76£  pounds)  at  Sandy  Hook  Proving  Ground  May  S  to  June  S9,  1894 — Con  tinned, 
not  cocked.] 


Wind, 
strength 

and 
direction. 


Special  remarks  about  each  fire,  Huch  a«  effect 
on  piece,  action  of  breech  mechanism,  con- 
sumption of  powder,  sound  of  projectile  in 
flight,  scattering  of  fragments,  etc. 


The  gun  was  immersed  in  a  solution  of  15 
per  cent  sal  ammoniac  and  85  per  cent  of 
water  by  weight.  It  was  8uspende<l  with 
the  axis  vertical  and  was  lowered  into  the 
solution  Just  enough  to  cover  the  breech 
mechanism.  Before  immersing,  a  soft 
wood  plug  wrappe<l  with  a  piece  of  car- 
tridge bag  material, tne  latter  smeared  with 
cosmoline.  was  driven  tightly  into  the  rear 
end  of  the  barrel  to  prevent  unnecessary 
rusting  of  the  chamber.  Sight  seat  and 
hole  for  spring  locking  pin  tilled  with 
waste  and  putty.  The  depressions  at  the 
outer  ends  of  the  pins  on  the  extractor 
rams  were  also  tillefl  with  putty.  Oun 
immerHed  at  3:11  ^'clock;  pin  taken  out 
at  3 :  36o'c1ock ;  gun  in  solution  25  minutes. 

Started  to  open  block  at  3 :  48  o'clock.  The 
block  could  not  be  moved  by  hand  nor  by 
using  a  mallet  on  tlie  handle.  Oil  was 
then  poured  over  the  block  from  an  oil 
can,  at  the  same  time  using  mallet  on 
handle  and  sle<lge  and  cop|>er  drift  on 
block  .to  drive  it  down.  This  operation 
openea  block  about  half  way.  The  effort 
to  open  the  block  was  continued  until  6 
p.  m.,  but  no  further  progress  wan  made. 
The  block  was  then  closed  in  the  same 
manner,  well  oiled,  and  left  overnight. 
Time,  1  hour  40  minutes  7  seconds. 

Resumed  the  attempt  to  open  the  block  at 
9 :22  o'clock,  using  oil,  sledge,  and  copper 
drift.  Gun  dismounted  at  10:16  o'clock 
after  sledging  on  top  of  block  and  failing 
to  move  it.  rbe  gun  was  turned  upside 
down  and  the  sleiiging  continued  on  bot- 
tom and  top  of  block  ultematelv.  the  gun 
being  rolled  over  to  correspouci.  In  this 
manner  the  block  was  finally  removed  at 
1:07  p.  m.  The  crank  hrra  was  found 
broken  between  the  crank  and  the  stud. 
The  mechanism  was  dismantled  and 
cleaned  und  burrs  dressed  down  by  a  ma- 
chinist. The  burrs  were  in  the  bearing 
of  the  crank  shaft  and  were  cause<l  prin- 
cipally by  spawls  from  the  cocking  lever. 
Tne  meohauisni  after  being  thoroughly 
cleaned  and  oiled  was  asst^mbled  and  re- 
placed in  the  gun.  Thecocking  lever  was 
so  badly  ii^jnred  that  the  mechanism  could 
not  be  op«rate4l,  and  the  etlort  to  fire  the 
5  rounds  had  to  be  abandoned.  Total  time, 
between  7  and  8  houni. 


General  remarks. 


Firing  conducted  in  the  presence  of  the 
Ordnance  Board.  Present:  Ma.j. 
Frank  H.  Phipps,  Ordnance  Depart- 
ment; Capt.  Frank  Heath,  Ordnance 
Department;  Capt.  Wni.  Crozier,  Ord- 
nance Di^partment. 
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TEST  OF  6'POUNDER  HOTCHKISS  RAPID-FIRE  GUX. 

(8  plates.) 

The  Ordnance  Boabd,  U.  S.  A., 
New  York  Arsenal,  Governors  Island, 

New  York  Harbor, 
New  York  City^  October  9,  1894. 

Sir  :  The  followi ug  report  of  the  test  of  a  Hotchkiss  6-pounder  rapid- 
fire  gun  is  respectfully  submitted : 

Description  op  the  Gun,  etc. 

THE   GUN. 


Nomenclature  {Plate  /). 


1.  Tube. 

2.  Jacket. 

3.  Locking  ring. 

4.  Breech  noiising. 

5.  Recoil  thread. 

6.  Key  slot. 

7.  Extractor  slot. 


8.  Guide  ribs. 

9.  Sight  bar  slot. 

10.  Front  sight  mass. 

11.  Rifled  bore. 

12.  Shell  chamber. 

13.  Powder  chamber. 

14.  Stop  bolt  hole. 


description. 


The  gun  designated  as  the  Hotchkiss  6-pounder  rapid-fire  gun  of  45 
calibers  length  is  a  built-up  gun,  and  consists  of  three  parts — tube, 
jacket,  and  locking  ring,  of  tough,  open-hearth  steel,  oil-tempered. 

The  tube  extends  the  whole  length  of  the  bore.  About  30  inches 
from  its  breech  is  a  cylindrical  fillet,  which  serves  as  a  holding  place 
for  the  locking  ring  and  jacket  to  resist  longitudinal  strain.  From  this 
point  to  the  rear  the  tube  is  cylindrical.  Forward  of  the  fillet  the 
tube  is  tapered  to  within  about  13  inches  of  the  muzzle,  from  which 
point  to  the  muzzle  it  is  cylindrical. 

The  jacket,  which  is  shrunk  on  over  the  tube,  carries  the  breechblock 
and  mechanism,  and  takes  the  direct  recoil  communicated  from  the 
cartridge  and  breechblock. 

The  jacket  is  bored  transversely  on  the  right  side  for  the  crank  shaft; 
on  the  left  for  the  stop  bolt  (14);  and  in  the  rear,  vertically,  for  the 
rear  sight  bar  (9). 

The  locking  ring  is  a  collar  screwed  on  over  the  lip  of  the  jacket  and 
the  shoulder  of  the  cylindrical  fillet  on  the  tube. 

The  locking  ring  carries  the  front  sight  ina«s  (10),  which  is  keyed  on 
to  permit  removal  when  screwing  the  guu  in  the  mouixX). 
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The  diameters  of  the  tube  and  jacket,  and  the  amount  of  shrinkage, 
are  so  proportioned  that  when  the  powder  pressure  is  exerted  the 
transverse  and  longitudinal  strains  are  distributed  between  the  tube 
and  jacket,  and  the  locking  ring  acts  as  a  safeguard  to  prevent  dis- 
placement. 

To  preserve  the  life  of  the  gun,  service  pressures  should  not,  as  a 
rule,  exceed  IG  tons  per  square  inch,  although  the  gun  is  constructed 
to  stand  much  greater  pressures. 

The  bore  is  rifled,  with  a  uniform  right-hand  twist  of  one  turn  in 
25  calibers.  The  lands  are  very  narrow  in  proportion  to  the  grooves, 
and  are  24  in  number. 

The  gun  is  trunnionless,  being  designed  to  screw  into  the  mount,  the 
cradle  of  which  is  fitted  with  trunnions. 

THE  MECHANISM. 

Nomenclature  (Plates  If  and  III). 

1.  Breechblock.  .|        9.  Mainspriug  Bleeve. 
1  A.  Crank  slot.  I      10.  MulDBpring  lock. 
IB.  Extractor  slot.    Not  shown  in  photo.  |      11.  Sear. 

2.  Recoil  plate.  12.  Sear  spring. 

3.  Crank  handle. 
3  A.  Crank  handle  catch. 
8  B.  Crank  handle  toe. 

4.  Crank. 

5.  Rock  shaft. 
5  A.  Rock  shaft  toe. 

6.  Hammer. 

7.  Firing  pin. 

8.  Mainspring. 


13.  (Extractor. 
13  A.  Extractor  cam. 

14.  Stop  bolt. 

15.  Two  screws  for  2. 

16.  I^ocking  spring  for  3. 

17.  Screw  for  16. 

18.  Locking  spring  for  .5. 

19.  Support     for    5    (nuscrews    from 

breechblock). 


DESCRIPTION. 

The  system  is  that  of  the  sliding-wedge  breechblock,  the  block  being 
a  rectangular  wedge  with  the  front  face  vertical  and  the  rear  face 
inclined  upward  and  to  the  front. 

The  block  is  hollowed  out  to  receive  the  firing  mechanism,  and  on 
its  sides  has  slots  for  the  stop  bolt  head,  extractor  cam,  and  crank 
head.    It  is  also  cut  away  as  mnch  as  possible  to  lighten  it. 

The  upper  face  of  the  block  is  hollowed  out  to  form  a  loading  trou^^h, 
and  the  front  upper  edge  is  beveled  to  assist  in  thrusting  the  cartridge 
into  the  chamber. 

The  block  has  a  movement  downward  and  to  the  rear  in  opening  tbe 
breech,  and  upward  and  to  the  front  in  closing  it,  thus  giving  great 
power  in  the  first  part  of  the  extraction  and  the  last  part  of  loading. 

By  the  movement  of  the  block  the  breech  is  opened  and  closed,  the 
cartridge  case  is  extracted,  and  the  firing  mechanism  cocked. 

The  block  is  guided  in  its  mortise  by  the  guide  ribs,  Plate  I  (8), 
which  are  also  inclined,  but  the  recoil  is  all  taken  on  the  rear  face. 

In  the  Iroiit  face  of  the  block  is  dovetailed  a  hardened  plate,  desig- 
nated as  the  recoil  plate;  it  is  held  in  place  by  two  screws,  and  takes 
the  direct  recoil  of  the  cartridge;  through  it  the  firing  pin  projects  m 
striking  the  primer. 

The  crank,  actuated  by  the  crank  handle  (3),  and  with  its  head  in  the 
crank  slot  (lA)  in  the  block,  acts  directly  in  moving  the  block  and 
retaining  it  in  place.  It  is  journaled  in  the  right  side  of  the  breecb 
of  the  gun,  and  on  its  outer  end  is  fitted  with  a  feather,  by  which  it  is 
keyed  to  the  handle.  The  head  is  flat  to  prevent  wear,  and  when  the 
breech  is  closed  leats  m  «kXi  \\i^^\AaX\«v\  va.  \X\fc  ^Y^nk  slot  and  firmly 
locks  the  block. 
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The  crank  handle  is  fitted  with  a  catch  (3A)  to  hold  it  on  the  crank 
shaft,  and  with  a  toe  (3B)  which  acts  on  the  toe  of  the  rock  shaft  to 
cock  the  firing  mechanism. 

The  hammer  is  mounted  on,  and  actuated  by,  the  rock  shaft  (5), 
which  passes  through  and  is  journaled  in  the  breechblock.  It  has  a 
detachable  firing  pin,  and  is  fitted  with  a  toe,  through  which  pressure 
is  exerted  by  the  mainspring.  It  swings  perfectly  free  in  the  cavity 
of  the  block,  and  sluggishness  due  to  fouling  from  blowbacks  is  impos- 
sible.   It  is  also  fitt^  with  a  notch  which  acts  as  a  hold  for  the  sear. 

The  firing  pin  is  a  conical  point  with  a  split  shank  fitted  with  ears, 
by  which  it  is  mounted  and  held  in  place  in  the  hammer.    A  clearance 
is  cut  in  the  block,  as  shown  in  figs.  1  and  2,  Plate  ii,  for  the  head  of 
the  firing  pin  when  the  hammer  is  blown  back  by  a  defective  primer. 

The  mainspring  is  helical,  and  is  mounted  in  a  sleeve  (9)  fitted  with 
a  toe  by  which  its  action  is  communicated  to  the  hammer.  It  is  held  in 
place  in  the  block  by  the  mainspring  lock  (10),  as  shown  in  figs.  2  and 
3,  Plate  II. 

The  rock  shaft  is  hexagonal  where  it  passes  through  the  hammer,  by 
which  it  actuates  the  latter.  Its  end  passes  through  the  block  and  is 
fitted  with  a  catch  by  which  it  is  held  in  place. 

The  hammer  is  held  in  the  cocked  position  by  the  sear,  actuated  by 
a  sear  spring  (12)  in  the  block.  The  sear  is  pivoted  in  the  side  of  the 
block  and  its  notch  engages  the  cock  notch  on  the  shaft  of  the  hammer. 

The  sear  also  acts  as  a  trigger,  the  lanyard  being  hooked  directly 
toAt 

The  extractor  moves  directly  in  a  line  with  the  axis  of  the  gun  in  a 
T-shaped  slot  in  the  gun.  It  is  fitted  with  a  cam  (13A)  which  moves  in 
the  extractor  cam  slot  (IB,  fig.  2),  and  which,  by  the  movement  of  the 
block,  vibrates  the  extractor  back  and  forth.  The  front  end  of  the 
extractor  is  fitted  with  a  claw  to  extract  the  cartridge  case.  The  claw 
is  made  separate  from  the  body  of  the  extractor  and  is  designed  to 
withstand  heavy  shocks,  incident  to  the  extraction  of  a  stuck  case, 
without  breaking. 

The  stop  bolt  is  seated  in  the  stop  bolt  hole  in  the  left  side  of  the 
breech,  and  its  inner  end  moves  vertically  in  a  slot  in  the  block,  and 
when  home  serves  to  prevent  the  latter  from  dropping  out  of  the  gun 
when  the  breech  is  ox)ened.  It  is  fitted  with  a  spring  catch  which  acts 
in  annular  grooves  in  the  stop  bolt  hole,  the  outer  one  being  so  located 
that  it  retains  the  bolt  in  place,  just  clear  of  the  block,  when  the  latter 
is  being  dismounted. 

All  parts  of  the  mechanism,  where  bearing  surfaces  occur,  are  hard- 
ened to  prevent  wear  ^nd  friction,  and  the  firing  point  and  extractor 
claw  are  spring  tempered.  All  component  parts  of  the  mechanism, 
except  recoil  plates,  are  interchangeable  between  guns  of  this  model. 

THE   SIGHTS. 
J^omenclature  {PI.  IV). 

1.  Sight-bar.  !  4A.  Deteut  slot. 

2.  Sight-bar  clamp.  |     .0.  Front  Bight. 

3.  Slldioff  leaf  (with  peep  sight),  j     6.  Front-sight  mass. 

4.  Sight-bar  deteut. 

DESCRIPTION. 

Two  kinds  of  rear  sights  are  furnished  with  this  gun — the  plain  V 
notch  or  the  closed  peep,  both  either  fixed  or  sliding.  The  front  sight 
is  either  a  cone,  a  rifie  sight,  or  a  combination  of  either  with  a  globe 
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sight.    The  rear  peep  sight  in  shown  in  iig.  1;  the  rear  V-notch  sight 
is  shown  in  tig.  4;  the  combination  globe  front  sight  is  shown  m  fig.  2. 

The  closed  peep  rear  sight  consists  of  a  cylinder  which  is  coned  from 
both  ends  to  the  center  and  has  its  axis  in  the  line  of  sight.  In  the 
cylinder,  in  the  transverse  plane  passing  throngh  the  junction  of  the 
cones,  are  two  disks  which  slide  past  one  another  and  on  their  edges 
have  y  notches  which  form  a  square  opening.  The  disks  are  operated 
by  a  pin  with  a  lefb  and  right  hand  screw  fitted  with  a  milled  head  at 
the  end  of  the  barrel,  and  by  means  of  this  screw  the  square  opening, 
which  forms  the  peep  proper,  can  be  enlarged  or  decreased  in  size  to 
suit  either  the  eye  or  the  light  available. 

The  combination  globe  front  sight  is  designed  io  be  used  with  the 
peep  rear  sight. 

The  cone,  or  the  rifle  front  sight,  is  designed  to  be  used  with  the 
V-notch  rear  sight. 

The  sight  bar  slides  in  a  slot  in  the  gun  and  is  set  at  a  permanent 
angle  of  2^  to  the  left  to  compensate  for  drift.  It  is  undamped 
by  a  small  fraction  of  a  turn  of  the  clamp  screw  to  the  left,  and  can  be 
quickly  raised  or  lowered,  set  at  any  desired  elevation,  and  again 
clamped,  with  one  hand.  It  is  fitted  with  a  detent  (4),  a  pivoted  pro* 
jection  on  the  bottom,  which  slides  in  a  slot  (4A)  and  prevents  the  bar 
from  being  pulled  out  of  the  gun.  It  is  fitted  with  a  spring  which  forms 
a  cushion  when  the  bar  is  suddenly  raised  to  its  limit.  It  is  graduated, 
in  intervals  of  100  yards,  for  ranges  from  200  to  4,800  yards. 

The  slot  is  open  to  the  rear  and  permits  the  movement  of  the  clamp 
which  is  attached  to  and  moves  with  the  sight  bar,  and  the  graduations 
are  visible  at  all  times  above  and  below  the  origin. 

The  sliding  leaf  consists  of  a  cylindrical  barrel  carrying  either  the 
notch  or  peep  rear  sight,  and  fitted  on  its  under  side  with  teeth,  form- 
ing a  rack  by  which  it  is  actuated  by  a  pinion  in  the  head  of  the  bar. 
Its  barrel  is  graduated,  in  intervals  of  5  minutes  of  arc,  from  each  side 
of  the  origin,  to  30  minutes. 

THE  ACCESSORIES. 
Xomenclature  (PI,  V). 


1.  Screw-driver. 

2.  Lanyard  hook. 

3.  Hand  extractor. 

4.  Dismounting  tool. 

5.  Cleaning  bruHii. 


6.  Wiping  rod. 

7.  Monkey  wrench. 

8.  Oil  can. 

9.  Sponge  and  rod. 
10.  DiHmonnting  pin. 


Fig.  1  is  a  top  and  end  view  of  the  accessory  chest. 

Fig.  2  shows  the  diaphragm  in  the  box  and  the  arrangement  for 
stowage  of  accessories  and  spare  parts. 

In  addition  to  the  accessories  above  enumerated,  stowage  room  is 
found  in  the  box  for  the  following  spare  parts,  which  are  sux>plied  with 
each  gun  : 

One  extractor,  1  mainspring,  1  sear  spring,  1  firing  pin. 

A  i)lace  is  also  iitted  in  the  box  for  stowing  the  complete  sight  when 
it  is  removed  from  the  gun. 

One  chest  accompanies  each  gun  and  contains  all  the  necessary  spare 
parts  and  accessories  for  both  gun  and  mount. 

It  will  rarely  be  found  necessary  to  use  the  hand  extractor,  the  pres- 
ent model  of  extractor  being  specially  strong. 

The  wii)ing  rod  is  intended  to  be  used  to  clean  the  mainspring 
cavity  in  the  block,  witti  N^a^X^  ot  xia.^. 
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The  monkey  wrench  is  for  use  with  the  mount. 

The  bristle  sponge  is  made  removable  trom  the  sponge  ixmI,  and  should 
be  dried  after  use  and  kept  in  the  chest. 

The  dismounting  pin  is  for  use  with  the  cap-square  screws  on  the 
mount,  and  can  also  be  used  on  the  stop  bolt  to  start  the  latter  if  it  should 
Lave  become  rusted. 

The  dismounting  tool  is  T-shaped,  two  ends  being  screw-driver  form 
for  use  on  the  recoil-plate  screws.  The  third  end  is  used  for  removing 
and  replacing  the  firing  pin  and  the  mainspring  lock. 

The  chest  is  fitted  with  handles  and  hasp,  and  the  hinges  are  so 
arranged  that  the  lid  may  be  quickly  removed  and  replaced. 

ACTION  OF  THE  MKCHAKISM. 

The  gun  having  been  fired,  the  action  of  the  mechanism  in  reloading 
is  as  follows : 

The  breech  is  opened  by  pulling  the  crank  handle  to  the  rear.  As 
the  crank  handle  commences  to  move  the  crank  stud  is  carried  back- 
ward in  the  part  of  its  groove  which  is  concentric  with  the  axis  of  the 
crank,  therefore  the  breechblock  does  not  move;  during  this  time  the 
cocking  cam  acts  on  the  cocking  toe  and  cocks  the  hammer.  The  crank 
stud  passing  on  into  the  inclined  part  of  its  groove  causes  the  breech- 
block to  commence  to  descend.  The  extractor,  actuated  by  the  move- 
ment of  the  block,  commences  to  move  very  slowly  back  with  a  power- 
ful leverage,  due  to  the  inclination  of  the  guide  ribs,  which  starts  the 
cartridge  case  from  its  seat.  When  the  breechblock  has  descended  so 
far  as  to  unmask  the  bore  the  change  in  direction  of  the  extractor  stud 
groove  causes  the  extractor  to  take  a  quick  violent  motion  to  the  rear 
which  throws  the  cartridge  case  entirely  out  of  the  gun.  The  breech- 
block at  this  point  is  stopped  in  its  descent  by  the  stop  bolt. 

The  gun  is  then  ready  for  loading. 

The  new  charge,  having  been  entered  in  the  chamber,  is  pushed 
home  by  hand  until  the  head  of  the  case  takes  against  the  hook  of  the 
extractor;  the  breechblock  is  closed  by  a  reverse  movement  of  the 
crank  handle.  As  the  block  rises  its  inclined  upper  corner  pushes  the 
cartridge  and  extractor  close  home.  When  the  block  is  entirely  up  its 
face  bears  tightly  against  the  head  of  the  cartridge  and  the  crank  hav- 
ing passed  the  vertical  position,  rests  against  the  body  of  the  gun,  so 
that  the  block  is  held  secure  in  four  ways:  by  its  own  weight  pressing 
on  the  crank  past  the  center;  by  the  reaction  of  the  crankand  handles 
in  firing;  by  the  small  spring  catch  on  the  crank-handle  toe,  and  by 
the  indentation  in  the  end  of  the  crank  head  slot. 

When  the  breech  is  closed  the  cocking  ^;am  is  in  position  to  allow  the 
cocking  toe,  and  with  it  the  hammer,  to  act  in  firing.  The  cock  notch 
of  the  sear  is  also  engaged  in  that  of  the  hammer,  and  by  pulling  the 
lanyard  the  latter  is  released  and  files  forward,  striking  the  primer  of 
the  cartridge. 

It  is  impossible  to  fire  the  gun  before  the  breech  is  entirely  closed, 
for  two  reasons,  viz:  The  firing  pin  is  not  in  line  with  the  primer;  the 
(*ocking  toe  will  catch  on  the  cocking  cam  before  the  firing  pin  can 
touch  the  primer. 

It  is  impossible  for  the  breach  to  fly  open,  for  the  four  reasons  above 
cited.    (See  Closed.) 

It  is  impossible  to  bring  a  shock  on  the  cartridge  primer  in  closing 
the  breech,  as  the  face  of  the  breechblock  slides  along  the  head  of  the 
cartridge,  thus  giving  perfect  security  in  loading  and  unloading. 
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Directions  for  Dismounting  and  Assembling  the  Mechanism. 


Note. — For  greater  oonvenience  in  dismounting  and  assembliiig  the  shoulder  bar 
should  be  removed,  although  this  is  not  necessary. 

TO  REMOVE  THE  BREECHBLOCK  FROM  THE  GUN. 

The  breech  being  closed,  unliook  the  lanyard,  grasp  the  stop  bolt  with 
the  left  hand,  and,  pressing  down  the  catch  spring,  with  the  thumb  pull 
the  stop  bolt  out  from  the  gun  till  the  catch  snaps  into  the  outer  annu- 
lar groove  in  the  stop  bolt  hole.  In  this  position  the  bolt  is  held  with 
its  end  clear  of  the  block. 

Kemove  the  block  by  turning  the  crank  handle  as  in  opening  the 
breech,  but  continuing  the  motion  till  the  crank  head  is  clear  of  the  slot 
The  left  hand  should  support  the  block  in  its  descent,  and  the  right 
hand  used  to  assist  as  soon  as  the  crank  is.  clear. 

TO   DISMOUNT   THE  MECHANISM. 
NoTB. — This  can  be  done  without  removing  the  block  from  the  gun  if  necessary. 

Stand  the  block  on  its  upper  end,  recoil  plate  toward  the  operator, 
uncock  the  mechanism  by  tripping  the  sear,  and  easing  down  the  ham- 
mer by  holding  the  rock  shaft  toe. 

Insert  the  large  nipple  end  of  the  dismounting  tool.(4,  PI.  v)  in  the 
slot  in  the  head  of  the  mainspring  lock,  press  down  the  lock  until  the 
head  is  released  from  the  block,  and  turn,  in  either  direction,  one-quart«tr 
of  a  turn.  The  mainspring  will,  in  this  position,  force  out  tbe  lock,  and 
the  lock,  sleeve,  and  spring  may  then  be*lifted  out  together. 

With  the  thumb  of  the  left  hand  press  in  the  catch  of  the  rock  shaft, 
and  with  the  right  hand  pull  out  the  latter.  . 

Lift  out  the  hammer,  slide  out  the^sear,  and  remove  the  sear  spring. 

TO  ASSEMBLE   THE  MECHANISM. 

Proceed  in  the  reverse  order. 

In  assembling  it  will  be  noticed  that  if  the  sear  be  held  back  slightly 
against  its  spring  the  shaft  of  the  hammer  centers  itself  for  entering  the 
rock  shaft  by  resting  on  a  shoulder  cut  for  that  purpose  in  the  side  of 
the  block. 

TO   REPLACE  THE  BREECHBLOCK. 

Cock  the  hammer,  see  that  the  stop  bolt  is  clear  and  the  crank  turned 
down. 

Enter  the  block,  and  when  the  crank  head  has  entered  the  slot  tarn 
the  crank  handle  as  in  closing  the  breech.  Return  the  stop  bolt  by  a 
smart  tap  on  tbe  head. 

TO   REMOVE   THE  FIRING  PIN. 

The  hammer  being  out  of  the  block,  grasp  it  with  the  left  hand  and 
with  the  right  hand  insert  the  cupped  end  of  the  dismounting  tool  in 
the  rear  side  of  the  head  of  the  hammer  and  over  the  end  of  the  firing 
pin;  with  the  tool  turn  the  pin  one-quarter  turn,  in  either  direction, 
until  the  ears  on  the  firing  pin  fall  into  the  slot  in  the  hammer,  and  by 
a  slight  pressure  on  t\ie  too\  \Xie>  ^\\i  ^aji  be  forced  out  a  short  distance 
and  then  wbiolly  witSiOLtaviw  \i^  W\<i\^i\.\\a5A, 
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TO  REPLACE  THE  FIBING   PIN. 


Insert  the  pin  in  the  hammer  up  to  the  shoulder  and  hold  it  in  this 
X>osition  by  pressing  the  point  with  the  forefinger.  With  the  dismount- 
ing tool  turn  the  pin  one-quarter  turn  until  the  ears  on  the  shank  fall 
into  their  locking  recesses  in  the  head  of  the  hammer. 


TO  BEHOVE  THE  SIGHT  BAB. 


Turn  the  detent,  shown  in  (4)  fig.  3,  PI.  iv,  until  it  is  in  coincidence 
with  the  open  slot  in  the  gun;  unclamp  the  bar  and  lift  it  out. 


AMMUNITION. 

Nomenclature  (PL  VI). 

(Figs.  1  and  2,  shell.) 

1.  Point.  I    5.  Botating  band. 

2.  Swell.  6.  Chamber. 

3.  Body.  7.  Gas  check. 

4.  Base. 

(Fig.  3,  case  shot.) 


8.  Head. 

9.  Body. 
10.  Base. 


11.  Bnllets. 

12.  Packing. 


(Figs.  4  and  5,  fuse.) 


13.  Body. 

14.  Plunger. 

15.  Striker. 


16.  Detonator. 

17.  Detonator  cap. 

18.  Screw  cap. 


(Fig.  6,  primer.) 


19.  Cup. 

20.  Cap. 


21.  Anvil. 

22.  Fla«h  holes. 


(Fig.  8,  cartridge  case.) 

23.  Neck.       25.  Head. 

24.  Body. 

DESCRIPTION. 

The  ammunition  is  put  together  in  a  manner  similar  to  that  for 
breech-loading  small  arms.  It  consists  of  a  cartridge  case,  in  the  base 
of  which  is  a  percussion  primer  for  center  fire,  and  the  projectile. 

The  drawn  metal  cartridge  case  is  of  brass,  and,  as  its  name  implies, 
is  drawn  from  the  solid  metal  to  shape. 

The  primer  consists  of  a  small  brass  case  shaped  at  the  top  to  form 
an  anvil;  the  bottom  is  closed  by  a  cap  containing  the  fulminate. 

The  projectiles  are  of  three  kinds — common  shell,  steel  shell,  and 
case  shot.  The  two  kinds  of  shell  are  similar  in  construction,  except 
that  the  base  of  the  steel  shell  is  an  independent  piece,  whilst  that  of 
the  common  shell  is  a  part  of  the  casting,  and  the  point  of  the  steel 
shell  is  sharp,  whilst  that  of  the  common  one  is  cut  off.  The  two  may 
always  be  recognized  by  the  difference  in  point.  The  shoulder  of  the 
shell  is  very  slightly  enlarged  in  diameter  to  prevent  it  from  wabbling 
in  the  bore.  Rotation  is  given  to  it  by  means  of  a  brass  rotating  band 
(5),  which  is  fitted  over  a  series  of  small  grooves  cut  around  the  wall  of 
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the  shell.  The  squeeze  eaased  by  forcing  the  shell  through  the  bore 
molds  the  band  into  the  grooves,  thus  leaving  shearing  surface  enough 
to  insure  perfect  rotation  from  the  lands  cutting  into  the  soft  metal, 
whilst  the  creases  caused  by  the  molding  give  space  for  an  easy  flow 
of  the  sheared  metal.  The  shells  are  turned  smooth  all  over  and  are 
iinished  with  great  care,  the  steel  ones  being  specially  tempered  to  give 
penetrating  power. 

In  ordei-  to  have  great  penetrating  power  the  iK)int  of  the  shell  must 
be  solid,  which  necessitates  the  use  of  a  base  fuse;  the  wall  of  the  shell 
must  also  be  quite  thick  to  resist  the  shock  of  impact;  the  base  there- 
fore becomes  the  weakest  point  of  the  shell,  and  on  explosion  it  would 
be  blown  out  without  the  walls  of  the  shell  being  fractured,  if  some 
means  were  not  employed  to  counterac^t  this  tendency.  With  this  in 
view,  the  base  (4)  of  the  steel  shell  is  made  of  a  separate  piece  of  metal 
secured  in  the  bottom  of  the  shell  and  so  shaped  on  the  inside  that  when 
the  explosion  takes  place  it  is  pinched  both  against  the  wall  and  the 
fuse,  thus  holding  all  fast  until  the  shell  breaks  all  over.  To  further 
insure  perfect  sealing  of  the  base  the  fuse  is  put  entirely  on  the  inside 
of  the  steel  shell,  as  shown  in  fig.  2. 


Ammunition. 
Steel  sheU :  ^ 

Loaded  weight poands..  6 

Weight  of  bursting  charge grains . .  1, 750 

Common  shell : 

Loaded  weight pounds..  6 

Weight  of  bursting  charge grains. .  1, 320 

Case  shot : 

Total  weight pounds. .  6.5 

Number  of  balls 40 

Weight  of  empty  cartridge  case pounds..  2 

Weight  of  charge,  black  powder  (about) do 2 

Weight  of  complete  cartridge do 10 

Length  of  complete  cartridge inches . .  19 

Weight  of  ammunition  chest,  empty pounds. .  25 

Weight  of  ammunition  chest,  tilled do 135 

Number  of  rounds 11 


liange  table.     G-pounder  Hotvhkiiis  rapid-fire  tfun,  Ljdo. 

fCharpre,  about  2  potindA  black  cubical  powder  :proj(>ctiIt>.  0  pounda:  initial  velocity.  1,870  foot -second*: 
leujE^th  of  line  of  Hij^ht,  37. J8  iuches;  ansle  of  Jump.  0°:  iMnnanent  angle,  2P.  The  i*iglit  \«.  iuclioed 
2°  to  1  lie  It 'ft  and  oompeimjite«  for  drift.  The  penetration  in  wrou<;ht  irttn  at  100  ynrdH  is  about4 
imrheM:  in  Hteel,  about  W  iucheH.) 
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5  6 
5.9 
6.2 
6.6 
6.9 
7.2 
7.5 
7.9 
8.2 


6 

9 


9.3 
9.6 
10 

10.3 
10.7 
11.1 
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The  following  programme  was  adopted  for  the  test : 
The  gun  to  b^  carefally  examined  by  the  board.  The  number  of  the 
parts  of  the  breech  mechanism,  their  strength,  simplicity,  and  cer- 
tainty of  action  to  be  noted;  also  the  ease,  safety,  and  certainty  of  the 
breech  mechanism  as  a  whole.  Note  carefully  the  action  of  the  firing 
pin  and  extractor,  and  the  maximum  outward  position  of  the  cartridge 
when  it  can  be  pushed  home  by  the  breechblo<;k.  During  this  exami- 
nation 50  rounds  to  be  fired  at  will. 

■ 

VELOCITY. 

Five  rounds  to  be  fired  for  velocity  with  full  charges. 

ACCURACY. 

Ten  rounds  to  be  fired  at  each  range  of  1,000  yards,  1  mile,  and  3,000 
yards,  the  same  conditions  of  aiming  being  repeated  at  each  round, 
and  the  mean  deviations  determined. 

RAPIDITY. 

Determine  number  of  rounds  that  can  be  fired  in  5  seconds,  3  trials, 
also  number  of  rounds  that  can  be  fired  in  1  minute,  3  minutes,  and  5 
minutes,  respectively,  and,  finally,  the  time  required  to  fire  100  rounds, 
iiotingcarefully  during  the  firing,  and  especially  at  end  of  each  25  rounds, 
the  condition  of  the  gun  as  regards  heat  and  ease  and  certainty  of 
action.  Two  detachments  of  men  alternating  every  25  or  50  rounds, 
as  may  be  thought  advisable. 

RAPIDITY  WITH  ACCURACY. 

Fire  10  aimed  shots  as  rapidly  as  possible  at  the  1,000-yard  and 
1-mile  targets.  Also  10  aimed  shots  at  targets  in  same  line  and  ranges 
of  500  and  1,000  yards  alternately;  also  10  aimed  shots  alternately  at 
targets  at  about  500  yards  range,  placed  about  75  feet  apart. 

DUST. 

The  mechanism  to  be  exposed  to  a  blast  of  fine  dust  in  such  man- 
ner as  to  insure  its  being  uniformly  and  equally  covered  with  the  dust, 
after  which  20  rounds  to  be  fired  as  rapidly  as  possible. 

EXCESSIVE   CHARGES. 

The  gun  to  be  fired  with  5  charges,  giving  gradually  increasing  pres- 
sures up  to  45,000  pounds  per  square  inch,  if  such  pressures  are  attain- 
able. 

DEFECTIVE   CARTRIDGES. 

The  guii  to  be  tested  with  defective  cartridges  in  the  same  manner 
as  is  usual  in  the  trial  of  small  arms. 

Any  rounds  that  may  remain  after  the  above  tests  to  be  expended  in 
such  manner  as  may  be  deemed  best  by  the  board,  as  a  result  of  the 
circumstances  developed;  the  last  five  rounds  to  be  fired  after  the 
mechanism  of  the  gun  has  been  rusted  in  a  thorough  and  uniform 
manner. 

In  accordance  with  the  progi'amme  the  test  of  the  gun  was  commenced 
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on  May  25  last.  The  length  of  the  gun  is  45  calibers  from  the  seat  of 
the  head  of  the  cartridge  case  to  the  muzzle.  The  action  of  the  mech- 
anism in  manipulation  and  deliberate  firing  was  found  to  be  satisfactory. 
All  the  parts  of  the  mechanism  are  visible  and  can  be  removed  and 
exchanged  with  facility.  In  case  of  injury  to  the  extractor  it  can  be 
replaced  without  wholly  removing  the  block  from  the  gun,  and  shoald 
it  be  broken  the  empty  case  can  be  extracted  with  a  hand  extractor. 
The  exchange  of  extractors,  however,  can  not  be  effected  with  thebk»ck 
in  afay  normal  position.  The  stop  bolt  must  be  disengaged  and  tUeblock 
lowered  some  distance  beneath  its  normal  position  when  open  before  it 
clears  the  extractor  and  permits  the  withdrawal  of  the  latter.  The 
block  can  be  removed,  leaving  the  crank,  crank  handle,  and  extractorin 
the  gun.  The  gun  can  not  be  fired  before  the  breech  is  closed,  althouf^h 
the  sear  can  be  disengaged,  and  the  breech  seems  to  have  no  tendency 
to  fiy  open  from  the  shock  of  discharge. 

The  cartridge  can  be  pushed  home  by  the  breechblock  in  closing  al 
a  distance  of  1.5  inches  from  its  seat.  Starting  with  the  breech  closed, 
the  mechanism  was  removed  and  completely  dismantled  by  one  man, 
the  representative  of  the  gun,  in  56J  seconds,  using  a  screw-driver, 
drift;,  and  key.  The  mechanism  was  assembled,  replaced  in  the  gnu, 
and  the  motion  of  firing  executed  all  in  1  minute  and  46  seconds. 

A  test  was  made  of  the  time  required  to  fire  1  shot,  remove  and  replace 
mainspring,  sear  spring,  firing  pin,  and  extractor,  these  being  the  parts 
moat  liable  to  injury  during  action,  and  fire  a  second  shot.  The  time 
between  the  2  shots  was  1  minute  37f  seconds,  two  trials  being  made 
to  get  a  proper  start. 

The  weight  of  the  breech  mechanism  complete,  including  the  extractor 
and  handle,  is  64|  pounds,  and  the  number  of  its  parts  is  20. 

VELOCITY. 

The  maximum  velocity  determined  in  firing  5  rounds  was  1,824  foot 
seconds;  the  minimum,  1,793  foot  seconds,  and  the  mean,  1,812  foot 
seconds. 

ACCURACY. 

At  1,000  yards  range  the  mean  vertical  deviation  of  10  shots  from 
the  center  of  impact  was  1.34  feet;  the  mean  horizontal  deviation,  1.05 
feet,  and  the  mean  deviation,  1.70  feet.  At  the  first  attempt  to  make 
a  target  at  the  mile  range  8  shots  were  fired,  when  the  attempt  was 
given  up  on  account  of  the  wind,  which  was  blowing  from  the  right 
and  rear  at  the  rate  of  30.16  miles  per  hour.  At  the  second  attempt 
the  following  results  were  obtained :  Mean  vertical  deviation  from  center 
of  impact,  1.9  feet;  mean  horizontal  deviation,  2.25  feet;  mean  devia- 
tion, 2.945  feet.  At  the  first  attempt  to  make  the  target  at  3,000  yards 
13  shots  were  fired,  when  the  attempt  was  given  up  because  of  2  misses 
in  case  of  2  shots,  which  would  have  been  the  eighth  and  ninth  of  the 
target.  The  last  shot  to  hit  struck  16  feet  left,  and  the  probabilities 
are  that  a  sudden  change  of  wind  between  the  gun  and  the.  target 
caused  this,  and  carried  the  next  2  shots  clear  off  the  target.  At  tbe 
second  attempt  the  results  were  8  hits,  2  misses;  mean  vertical  devia- 
tion from  center  of  impact,  4.8  feet;  mean  horizontal  deviation,  4.66 
feet;  mean  deviation,  6.7  feet.  Representations  of  the  targets  are 
inclosed,  PI.  vii. 

The  aim  is  disturbed  by  firing  both  in  direction  and  elevation. 
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RAPIDITY. 

The  namber  of  rounds  fired  in  5  seconds  at  the  first  trial  was  2;  at 
the  second  trial,  1,  when  the. lanyard  broke;  at  the  third  trial,  3. 

The  number  of  rounds  fired  in  1  minute  was  2Sj  and  in  3  minutes  8.'$; 
the  number  28  being  that  fired  in  the  first  minute  of  the  3-minute 
test ;  2  missfires,  caused  by  pulling  the  lanyard  too  soon,  were  counted 
as  rounds  fired.  In  the  3-miuute  test  the  ofiicers  loading  and  firing 
exchanged  positions  at  the  end  of  1^  minutes. 

The  time  required  for  firing  100  rounds  was  4  minutes  25  seconds, 
with  2  missfires  as  above,  which  were  counted.  In  firing  for  rapidity 
the  ammunition  was  placed  on  a  table  in  rear  of  the  gun  and  close  to 
it.  Four  persons  at  a  time,  2-oiYicers  and  2  enlisted  men,  were,  at  the 
request  of  the  representative  of  the  company,  employed  in  the  service  of 
the  piece.  Three  persons  would  have  suffice<l,  although  the  time  would 
probably  have  been  increased  in  firing  100  rounds  and  the  number  of 
rounds  fired  in  1  minute  and  in  3  minutes  would  have  been  diminished. 
The  diticers  loading  and  firing  exchanged  positions  after  each  25  rounds. 
The  man  operating  the  breechblock  was  relieved  at  the  same  intervals 
by  a  fresh  man.  The  mechanism  worked  satisfactorily  throughout. 
After  firing  75  rounds  soft  solder  would  melt  when  placed  anywhere 
along  the  chase,  temperature  probably  about  375^  F.  After  the  100 
rounds  a  thin  sheet  of  lead  held  against  the  gun  near  the  muzzle  was 
softened,  temperature  probably  about  fiOO^  F.  A  cartridge  was  inserted 
in  the  chamber  immediately  after  firing  the  100  rounds  to  see  whether 
the  heat  would  be  sufficient  to  explode  it;  after  having  remained  4 
minutes  it  was  removed. 

RAPIDITY  WITH   ACCURACY. 

In  firing  for  rapidity  with  accuracy  at  1,000  yards  4  sighting  shots 
were  used,  then  10  shots  at  the  target,  of  which  1  was  a  miss.  Of  the 
remaining  9  the  mean  vertical  deviation  from  the  center  of  impact  was 
1.796  feet,  the  mean  horizontal  deviation  1.179  feet,  and  the  mean  devia- 
tion 2.149  feet.    The  10  rounds  were  fired  in  2  minutes  36^  seconds. 

At  1  mile  range  3  sightin^l  shots  were  used,  then  10  at  the  target,  of 
which  1  was  amiss.  Of  the»  remaining  9  the  deviations  were:  Mean 
vertical,  3.12  feet;  mean  horizontal,  2.082  feet;  mean,  3.751  feet.  Time 
for  the  10  rounds,  1  minute  33^  seconds. 

At  2  targets  In  the  same  line,  at  ranges  of  500  and  1,000  yaixis,  1 
sighting  shot  at  each  target  was  followed  by  10  shots  at  each,  alter- 
nating with  every  shot.  Upon  the  500-yard  target  there  was  1  miss. 
Of  the  9  hits  the  deviations  were:  Mean  vertical,  0.859  feet;  mean  hor- 
izontal, 0.957  feet;  mean,  1.280  feet.  Upon  the  1,000-yard  target  there 
were  2  misses,  and  for  the  remaining  8  shots  the  deviations  were: 
Mean  vertical,  2.292  feet;  mean  horizontal,  1.55  feet;  mean,  2.70G  feet. 
The  20  shots  were  fired  in  5  minutes  22J  seconds.  The  sight  was 
adjusted  for  each  shot  at  each  target. 

At  500  yards  range  2  targets  were  placed  80  feet  apart  and  12  shots 
fired  at  one  and  8  at  the  other;  this  was  through  inadvertence  in  not 
changing  after  2  of  the  shots  at  Target  No.  1  to  Target  No.  2.  Of  tlie 
12  shots  at  Target  No.  1, 1  struck  an  iron  telegraph  pole  and  was  thrown 
ont.  There  were  11  hits,  of  which  the  deviations  were:  Mean  vertical, 
1.62  feet;  mean  horizontal,  1.243  feet;  mean,  2.04  feet.  Upon  Target 
No.  2  there  were  8  hits,  an<l  the  deviations  were:  Mean  vertical,  0.544 
feet;  mean  horizontal,  0.755  feet;  mean,  0.931  feet.    The  time  to  fire 
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the  20  rounds  was  3  minutes  28f  oeooiidiw    Kepreaentations  oi  the  tar- 
gets are  inclosed,  PL  viii. 

DUST. 

There  were  2  tests  made  of  the  efiect  of  dast  uiK)n  the  breech  mech- 
anism. At  the  first  test  the  gun  was  t4iken  to  the  blacksmith  shop  to 
be  dusted  without  any  part  being  cleaned  in  any  degree.  Care  was 
exercised  to  avoid  removing  residue  from  the  breech  mechanism  in 
handling  the  gun.  The  gun  was  cocked  and  was  submitted  to  a  blastof 
dmst  for  8  minutes,  2  men  working  on  the  bellows  as  uniformly  as  prac- 
ticable. The  blue  prints  attached  to  the  firing  records  show  the 
method  adopted  for  dusting  the  mechanism.  ^' A"  is  a  lead  pipe  lead- 
ing from  the  pine  box  ^<C"  to  the  hand  bellows  in  the  blacksmith  shop. 
One  blue  print  shows  the  apparatus  at  work«  the  other  shows  it.  at  rest 

The  dust  used  was.  burnt  sand  from  the  proof  butts.  The  passage 
of  projectiles  through  this  sand  converts  it  into  something  similar  to 
clay  in  appearance,  but  it  retains  considerable  grit.  This  wsls  dried 
over  the  boiler.  It  pulverizes  readily  when  dry  and  answered  well  for 
this  purpose. 

Aft^r  being  dusted  the  gun  was  remounted  and  the  time  to  ox>eu  the 
breechblock  and  fire  the  5  rounds  wa^  noted. 

The  breechblock  could  not  be  moved  at.  all  by  means  of  the  handles. 
An  effort  was  then  made  to  open  it  by  using  a  carpenter's  mallet  on  the 
under  side  and  putting  a  strain  on  the  handles  at  the  same  time.  This 
failed  and  a  sledge  hammer  was  tried  in  the  same  manner,  using  a 
piece  of  hard  wood  on  the  block.  All  efforts  to  move  the  block  more 
tlian  about  one-sixteenth  of  an  inch  failed  until  everything  was  delaged 
with  oil.  After  this  was  done  it  required  from  ten  to  fifteen  minutes  to 
open  it.  The  sledge  was  used  as  above  described,  first  to  start  the  block 
and  then  to  close  it.  Continuing  thus,  a  little  was  gained  each  titne,oil 
being  used  fieely.  The  dust  was  gradually  worked  out  of  the  mechan- 
ism, dropping  on  the  platform  in  the  form  of  mud.  After  getting  the 
block  well  started  it  was  worked  back  and  forth  by  hand,  still  adding 
oil.     In  this  manner  it  was  finally  fully  oi^ened. 

The  bore  was  then  sponged  out  to  remove  the  one-half  pint,  more  or 
less,  of  sand  ^hich  it  contained  and  5  rounds  were  fired.  Time  to  open 
block  and  fire  the  5  rounds,  38  minutes  39J  seconds. 

In  a  second  dust  test  all  the  parts  of  the  different  mechanisms  were 
thoroughly  waslied  with  hot  water  and  soax).  They  were  then  carefully 
dried  and  lightly  oiled. 

When  subjected  to  the  blast  of  dust  the  gun  was  not  cocked. 

The  arrangement  for  dusting  and  the  material  used  were  the  same  as 
in  tlie  first  dust  test. 

The  gun  was  subjected  to  a  blast  of  dust  for  8  minutes,  after  which 
the  block  could  not  be  opened  by  hand.  A  mallet  was  used  on  the 
handle  and  failed.  A  sledge  and  block  of  wood  were  then  used  on  the 
block,  and  in  this  manner  it  was  opened.  It  was  then  opened  and  closed 
a  number  of  times  by  hand  with  the  assistance  of  a  mallet,  and  the  dust 
worked  out  of  the  mechanism  in  the  endeavor  to  manipulate  it  by  hand 
alone.  The  dust  was  removed  from  around  the  extractor.  The  bore 
was  wii>ed  out  with  dry  waste,  and  5  rounds  fired. 

In  each  of  these  5  rounds  the  block  had  to  be  opened  by  using  a  mallet 
on  the  handle,  and  had  to  be  closed  by  one  man  working  on  the  handle 
and  another  using  a  mallet  on  the  bottom  of  the  block.  No  oil  or  wat© 
used. 

Time  to  open  b\oe.t  •au(\.  ^t^T^  \o>\>\<SL^/ri  luinutes  47  seconds. 
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In  sledging  the  block  open  one  blow  of  the  sledge  accidentally  missed 
the  wooden  drift  and  struck  the  rear  under  edge  of  the  breechblock, 
slightly  burring  the  metal.    Burr  removed. 

It  was  decided  to  lire  5  rounds  instead  of  20,  after  dusting,  because 
of  scarcity  of  ammunition. 

EXCESSIVE  PBESSURES. 

At  the  first  test  for  excessive  pressures  1  ounce  of  rifle  powder  was 
added  to  the  charge.  The  i)ressure  was  34,314  pounds  per  square  inch. 
As  this  pressure  was  near  the  normal,  4  ounces  of  rifle  powder  were,  «t 
the  next  round,  added  to  the  charge,  with  a  resulting  pressure  of 
64,G00  pounds.  The  powder  gas  blew  back  through  the  primer.  The  shell 
was  wedged  back  tightly  against  the  breechblock,  which  could  not  be 
moved  by  the  handles.  It  was  started  by  means  of  a  sledge  hammer 
and  a  copper  drift,  pressure  being  maintained  on  the  handles.  When 
opened  the  mechanism  was  found  to  be  completely  filled  with  powder 
residue,  but  upon  being  taken  apart  and  cleaned  no  injury  of  any  char- 
acter was  discovered.  Firing  for  other  features  of  the  test  was  resumed, 
and  the  excessive  charge  test  completed  at  a  later  period,  the  3 
remaining  charges  being  1  ounce  of  rifle  powder  added  to  each,' with  the 
resulting  pressures  37,218  pounds,  35,431  pounds,  and  36,200  pounds, 
respectively.    The  cartridge  was  dished  near  the  choke  at  each  round. 

DEFECTIVE  AMMUNITION. 

Defective  cartridges  prepared  in  three  ways  were  fired.  In  the  first 
case  the  cartridge  case  was  prepared  by  filing  obliquely  through  the 
edge  of  the  rim,  so  as  to  just  show  an  opening  to  the  interior  at  the  junc- 
tion of  the  wall  and  head.  The  slots  were  at  the  extremities  of  two 
diameters,  at  right  angles  with  each  other.  Cartridge  placed  in  gun  so 
that  the  solid  part  of  the  rim  came  opposite  the  extractor. 

There  was  quite  an  escape  of  gas,  as  a  matter  of  course,  covering 
nearly  all  the  parts  of  mechanism  with  residue. 

The  breechblock  was  opened  by  one  man,  after  several  trials.  Case 
extracted  easily.    Block  worked  then  without  much  difficulty. 

The  second  cartridge  was  prepared  by  sawing  slots  through  the  head 
so  as  to  just  show  an  opening  to  the  interior.  The  slots  were  at  right 
angles  with  each  other,  and  each  was  halfway  between  the  primer  and 
the  rim. 

Breechblock  opened  by  one  man,  after  several  trials,  but  with  con- 
siderably more  difficulty  than  previous  round. 

A  service  cartridge  was  then  fired.  Breechblock  worked  easily. 
Time  not  noted.  Three  blow  backs  were  secured  by  unloading  the 
requisite  number  of  rounds,  decapping  the  shells,  and  thinning  the 
metal  of  the  primers.  The  shells  were  then  recapped  and  the  charges 
replaced. 

The  first  and  second  blow-back  cartridges  were  fired,  and  the  block 
worked  well.  In  the  third  blow  back  the  immer  exploded,  but  failed 
to  explode  the  charge. 

A  service  charge  was  then  fired. 

Another  blowback  was  then  prepared  and  fired  at  first  attempt,  fol- 
lowed by  a  service  round,  both  without  difficulty. 

TIME. 

Mill.  Sees 

To  firo  two  blow  backs,  failure  of  third,  and  one  service  round 1    2 If 

To  fire  one  blow  back  and  one  service  round 0    12 

To  tire  three  blow  backs  and  two  service  rounds \   "S^ 


« 
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BUST. 

In  rasting,  the  gun  was  not  cocked.  The  breech  mechanism  was  dis- 
mantled and  all  the  parts  thoroughly  cleaned  by  washing  with  hot  water 
and  soap.  The  gun  was  immersed  in  a  solution  of  15  per  cent  sal- 
ammoniac  and  So  per  cent  of  water  by  weight.  It  was  suspended  with 
the  axis  vertical  and  was  lowered  into  the  solution  just  enough  to  cover 
the  breech  mechanism. 

Before  immersing,  a  soft-wood  plug  wrapped  with  a  piece  of  cartridge- 
bag  material,  the  latter  smeared  with  cosmoline,  was  driven  tightly 
into  the  rear  end  of  the  barrel  to  prevent  unnecessary  rusting  of  the 
chamber. 

The  main  bolt  cut  in  its  bearing  in  opening  during  the  second  dost 
test.  The  bolt  and  its  bearing  were  dressed  before  the  gun  was 
immersed. 

Gun  in  solution,  25  minutes.  ' 

The  breechblock  could  not  be  opened  by  hand,  nor  by  using  a  mallet 
on  the  handle.  It  was  opened  by  using  a  sledge  and  copper  drift.  A 
cartridge  was  inserted,  but  the  mechanism  fail^  to  work.  It  was  dis- 
mantled, roughly  cleaned,  replaced  and  the  five  rounds  fired. 

Time  to  open  block  and  fire  5  rounds,  35  minutes. 

After  having  fired  al>out  300  rounds  the  detachable  point  of  the 
firing  pin  was  one  morning  found  to  be  broken,  and  although  the  point 
was  not  unserviceable  it  was  replaced  by  a  new  one.  It  is  considered 
probable  that  this  break  occurred  through  the  snapping  of  the  lock 
with  the  gun  unloaded,  by  parties  making  unauthorized  examinatioB 
of  the  gun.  In  changing  the  firing-pin  point  the  face  plate  of  the 
breechblock  was  found  to  be  upset  and  slightly  cracked  around  the 
hole  for  the  firing  pin,  probably  by  the  excessive  pressure  of  64,600 
pounds,  heretofore  noted.  The  plate  was  dressed  a  little  by  a  ma- 
chinist. 

With  the  above-not^d  exception  of  the  firing-pin  point,  no  change 
of  any  of  the  parts  of  the  mechanism  was  made  during  the  test. 

The  firing  and  loading  were  done  by  Lieut.  M.  F.  Harmon,  First 
Artillery,  and  Lieut.  F.  P.  Peck,  Ordnance  Department.  During 
most  of  the  critical  portions  of  the  test  the  representiitive  of  the  gun 
was  present. 

The  following  table  shows  in  summary  the  general  resiilts  of  the 
test  which  was  commenced  on  May  25,  and  ended  on  June  28, 18^ 
370  rounds  being  fired : 

Weight pounds..        798 

Caliber inches..    2.244 

Lengtli calibers . .         45 

Weight  of  breech  mechanism pounds. .         64f 

Number  parts  breech  mechanism 20 

Time  to  dismantle  breech  mechanism seconds..         56^ 

Time  to  assemble  breech  mechanism I*"  4^ 

Distance  from  seat  in  chamber  at  which  breechblock  will  force  cartridge 

home inches. .  U 

Time  to  fire  one  round,  change  mainspring,  sear  spring,  tiring  pin,  and  ex- 
tractor, and  fire  another  round l"  S7p 

Time  to  fire  100  rounds 4"' Se* 

Number  of  rounds  fired  in  1  minute 28 

Number  of  rounds  fired  in  3  minutes 83 

Number  of  rounds  fired  in  5  seconds,  first  trial 2 

Number  of  rounds  fired  in  5  seconds,  second  trial 1 

Number  of  rounds  fired  in  5  seconds,  third  trial 3 

Time  to  fire  2  defective  and  1  service  cartridge  (not  noted  accurately;  did 
not  exceed  15  uiinuteftV 
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Timo  to  tire  5  rounds  after  dusting,  lat  t«8t . .  1 38'"  39i" 

Time  to  fire  5  rounds  after  dusting,  2d  test 22™  47» 

Time  required  to  tire  3  blow  backs  and  1  service  cartridge 1™  33l» 

Time  required  to  open  breechblock  and  fire  5  rounds  after  rusting,  minutes.  35 
Mean  velocity foot  seconds. .  1, 812 


Accuracy. 


Mean  Tertical  d«viation feet. 

Mean  horizontal  deviation.. do- . 

Mean  deviation do.. 

Number  of  hit« 

Number  of  misses 

Time  to  fire 

Time  to  fire  both  targets 


1,000 
yards. 


1.34 

1.05 

1.70 

10 

0 


^™"®- yards. 


2.25 

2.95 

10 

0 


4.81 

4.05 

6.70 

8 

2 


Accuracy  with  ,  ^/,^™*^« 

yards. 


rapidity. 


Alt(*niating 

500  and 
1,000  yards. 


1,000 
yards. 


1.80 

1.18 

2.15 

9 

1 

2«36i« 


1  mile.  '  No.  1. 


No.  2. 


SCO       1,000 
yards.:  yards. 


3.12 

2.08 

3.75 

9 

1 

1"  33i« 

i.e2 

0.54 

0.86 

2.29 

1.24 

0.76 

0.90 

1.55 

2.04 

0.03 

1.20 

2.77 

8 

11 

0 

8 

0 

0 

1 

2 

3-  23g« 

5»22i« 

Firing  record  and  eight  plates  are  inclosed. 

Frank  H.  Phipps, 
Major  J  Ordnance  Department^  U.  S.  Army^  President. 

Frank  Heath, 
Captain^  Ordnance  Department.  U.  8,  Army. 

William  Ceozier, 
Captain^  Ordnance  Department^  U.  S.  Army. 

The  Chief  of  Ordnance,  U.  S.  Army, 

Wa^hingtaUj  D.  C* 

(3089) 

OBD  94 29 


1 
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APPENDIX   336. 


Record  of  firing  with  Hoichkiss  G-pounder  rapid-fire  gun  (caliber  S.244  inches  ^  veigU 

[  For  rapiditjr. 


Date. 


Hay  26 


May  26. 


No. 

of 

Are. 


instru- 
mental 


Kind  of       i?i^„«*.4^„  i  velocity.  ^«„  per  square  j 

projectile.     E»«^ation.!  ^^  ^^^J  j      tion  '^ij.^i^f   j 

from  muz  1  P"    •*•  f       bore, 
zle.      I 


Pounds 
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pounds),  at  Sandy  Hook  Proving  Ground,  May  25  to  June  28,  1894 — Continaed. 
oundfl-l 


Wind. 
;rengtb  nnd 
direction. 


Special  remarks  about  each  fire,  such  as  effect 
on  piece,  action  of  breecb  mechanism,  con- 
sumption o\  powder,  sound  of  projectile  in 
flight,  scattenug  of  fragments,  etc. 


General  remarks. 


Rounds  34  and  111  both  missed  fire. 

Roflin  melt«  after  35  rounds. 

After  tiring  75  rounds  soft  solder 
melts  anywhere  along  chase. 

A  tbiu  sheet  of  lead  held  on  the 
outside  of  the  gun  near  the  muz- 
zle was  softened  so  as  to  be  pu  Lied 
apart  by  hand  after  firing  100 
rounds. 

A  cartridge  was  inserted  immedi- 
ately alter  firing  the  100  rounds ; 
it  remained  4  minutes  in  the 
chamber,  andwas  then  removed. 

In  firing  for  rapidity  the  amrau* 
nition  was  placed  on  a  table  in 
rear  of  the  gun  and  as  close  to  it 
as  possible  without  interfering 
witii  the  handling  of  the  gun. 

Taking  the  ammunition  from  this 
table  4  men  served  the  gun. 

Four  men  were  employ^  at  the 
request  of  the  representative  of 
the  gun.  There  is  no  greater 
necessity  for  the  employment  of 
4  men  with  this  ^n  than  with 
guns  of  other  designs. 

The  greater  weight  of  the  breech 
block  is  quite  compensated  for 
by  the  better  location  of  the 
handle  for  closing  it. 

Employing  only  3  men,  however, 
would  undoubtedly  have  in- 
creased the  time  required  to  fire 
lOO  rounds. 

Lieuts.  Uarmon  and  Feck  alter- 
nated in  loadingandfiring.chang- 
ingafter  each  group  of  25rounds. 

The  breechblock  was  closed  by  2 
enlisted  men  alternating  with 
each  other,  the  change  being 
made  at  the  end  of  each  group  of 
25  rounds. 

There  was  no  necessity  for  using 
2    men   for  this    purpose;     1 
man  could  have  performed  the 
work   involved    without     diffi- 
culty. 

Time  to  fire  100  rounds  and  2  miss 
fires,  4  minutes  26  seconds. 
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Record  of  firing  with  ffotckkiss  6-pounder  rapid-fire  gun  {caliber  2.244  incite*,  weight 

[Test  gun  for 


May  29. 
May  29. 
May  29. 

May  29. 

May  29. 

May  29. 

May  29. 
May  29. 


May  31. 

May  31 . 

May  31 

May  31. 

May  31. 

May  31. 

May  31. 

May  31 . 

May  31 . 

May  31. 

May  31. 

May  31. 
May  31. 


Date. 


P.M. 


No. 

of 

fire. 


Kind  of 
projectile 


IM 

124 

• 

l?fl 

127 

128 

1?9 

130 

131 

I 

132 
133 

134  '. 

I 

135  j. 

136  . 

187  '. 

138 

I 

139  '.. 

I 

140  . 

I 

141 

142 
143 


Elevation. 

Instru- 
mental 
velocity, 
125  feet 
from  muK- 
ale. 

Deflec- 
tion 
points. 

Presaae, 

per  square 

ineb  of 

bore. 

i 

0     . 

2    40 

Feet. 

Jiight. 

POWMM. 

2    23 

0 

2      5 

2    15 

2    16 

2    16 

2    16 
2    16 

1 

U 

U 
2 

1 
2 

2! 

1 

4  20 

4  32| 

4  45 

4  45 

4  46 

4  46 

4  46 

4  46 

4  46 


4 

1 

46 

4 

46 

4 

46 

4 

46 

[For  accnncj 


Right 


6 

4 
2 

1 

ij 

i 

I 

i' 
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99 pounds),  at  Sandy  IfookmProving  Groundf  May  25  to  June  -28^  tS94 — Continued, 
ccanicy  at  1  mile.] 


TVind. 

streiifj^h  and 

directioii. 


i  Special  remarkfi  about  each  fire,  Bcich  as  effect 
I  oil  piece,  action  of  breech  mechanlHin,  cou- 
I  Buniption  of  powder,  sound  of  projectile  in 
tlight,  scattering  of  fragmenta.  etc. 


2     S 

CO  £^    ... 

a     9 

^  -  *•  • 


Eleration  by  eight  1,000  yards.    Strnclc  IflO 

vardn  beyond  and  to  the  left. 
Elevation  'by  sight,  1,400  yanla.    Struck  125 

yards  beyond,  in  water. 
Elevation  by  sight,  1,200  yards.    Struck  .•>! 

yards  in  front,  and  ricocnetted  through  10 

feet  above  and  2  J  feet  l«!ft  of  center. 
Elevatdoii  by  sight  ,1,300 yards.  Struck  target 

2^  feet  below  and  11  feet  left  of  center. 
Elevation  by  sight,  1,410  yards.    Struck  80 

yards  in  rear  and  2  feet  left  of  target. 
Struck  target  3^  feet  below  and  4  feet  left  of 

cent«»r. 
Struck  2  feet  below  and  11  feet  left  of  center. 
Struck  target  6  inches  above  and  10^  feet 

left  of  center. 


General  remarks. 


Aimed  at  the  upper  left  comer. 

Firing  pin  found  broken  Monday 
momfng.  May  28.  A  new  firing 
pin  was  put  in. 

Each  point  on  drift  scale  equals  5 

feet  of  arc. 
^  Peep  sight  used,  the  open  sight  hav- 
ing been  removed  and  the  pi.>ep 
suMtituted  this  morning  beforu 
the  firiu  g  began,  by  the  represent  - 
ative  or  the  gun. 

Firing  suspended  on  a<>.count  of 
wind. 


t  3,000  yards.] 


Elevation  by  sight,  2,750  yards.    Struck  05 


yards  in  front  and  30  yards  right  of  target. 

t.  2!850  yards.    Stru  ' 

right  of  targt 
Struck  60  yards  in  rear  and  3  yards  right  of 


Elevation  by  sight.  2!850  yards.    Struck'  40 
yards  in  front  and  5  yards  right  of  target. 


target. 
Struck  target  5  feet  below  and  4  feet  right  of 

center. 
Struck  target  3  feet  above  and  4^  feet  left  of 

center. 
Struck  target  4  feet  above  and  8  feet  left  of 

center. 
Stnick  target  15  feet  above  and  one-half  foot 

left  of  center. 
Struck  target  1  foot  above  and  9  feet  left  of 

center. 
Struck  target  2  feet  above  and  10  feet  left  of 

center. 
Struck  target  1^  feet  below  and  3  feet  left  of 

center. 
Struck  target  5  feet  above  and  16  feet  left  of 

center. 
Struck  110  yards  beyond  and  on  line. 
Miss,  could  not  be  located. 


Aimed  at  a  board  nailed  to  the 
upper  left  comer  of  target. 

Target  not  platted. 

This  range  for  this  gun,  sight 
only  used  for  direction.  Target 
could  not  be  seen,  owing  to 
intervening  shrubbery. 
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Record  of  firing  vnik  Hoichkisi  C-pounder  rapid-fire  gun  (caliber  B,t44  in^ue,  weigkt 

[Test  gun  far 


May  31 


Date. 


No. 

of 
Art). 


144 


Kind  of 
projectile. 


May  31 
May  31 
May  31 
May  31 
May  31 
May  31 
May  31 
May  31 
May  31 
May  31 

Jnnel. 
Junel. 

Junel. 
Junel. 


145 
140 
147 
148 
149 
150 
151 
152 
153 
154 


Instm- 
mental 

EI.«.lon .:  -^-"T, 

from  mus- 
sle. 


Deflec- 
tion 
points. 


o     • 


Feet. 


Prennre. 

per  square 

iuehof 

bore. 


Pounds. 


[For 


155 

156 

to 

236 


237 

to 

242 


243 

to 

245 
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92  pounds),  at  Sandy  Hook  Proving  Ground,  May  2o  to  June  28,  1804 — Continued, 
ccuracy  at  1,000  yards.] 


Wind. 

strength  and 

direction. 


00 

is 

..  s 

«    ^ 

e  » 

*a 

o 


s 


u 

a 
o 

9 
P. 
oe 

4< 


6 
G 
5 

5 

4 


Special  remarks  about  each  fire,  such  as  effect 
on  piece,  action  of  breech  luechasiHrn,  con- 
sumption of  }M>wder,  sound  of  projectile  in 
flight,  scattering  of  fragments,  etc. 


Elevation  by  sight,  990  yards. 
4^  feet  above  and  4^  feet  left 

TARGET. 


General  remarks. 


Struck  target  (  Aimed  at  the  upner  left  corner, 
of  center.  <  Firing  conductea  by  Lieut.  ¥.  P. 

(     Peclc,  Ordnance  Department. 


From  center  of 
target. 


From  center  of  impact. 


Vertical. 


HoriKon- 
tal. 


Vertical. 


9 


4. 
3. 
3. 
1. 
1 


4     2.5 


o 


S     ,    PE) 


4  5. 

4  I  4. 

3  i  3. 

3  ,  0. 


.5 


•J 


5 

3 

3 

4 

5 

5 

5 

6.5 

3 


9i 
> 


C 
9 


1.45 
0.45 
0.45 


1.55 
2. 05 
0.55 


2.45 
1.45 
n.45 


2.55 


I 


Horizontal. 


bC 


1.25 


o 
h) 


0.75 


1.25 
1.25 
0.25 


1.25 


0.75 
0.75 
0.75 
2.25 


apidlty.l 


Center  of  impact—  Feet. 

Above 3.05 

I«ft 4.25 

Mean  vertical  deviation  from 

center  of  impact 1. 34 

Mean    horizontal    deviation 

from  center  of  impact 1. 05 

Mean  deviation  from  center 
of  impact 1. 70 


Fired  to  8ea  to  note  the  place  of  striking. 

Rounds  flred  in  1  minute,  28;  rounds  fired  in 
3  minute.'),  83.  The  number  of  rounds  tired 
in  1  minute  was  determined  hy  noting  the 
ntimber  tired  in  the  first  minute  of  the 
3-minute  t(5st.  Two  missflres  counted  as 
rounds  fired. 

Rounds  fired  in  6  seconds,  first  trial,  2 ;  rounds 
fired  in  5  seconds,  second  trial,  1 ;  lanyard 
broke;  rounds  fired  in  5  seconds,  third 
trial,  3.  In  these  firings  the  arrangement 
of  the  ammunition  and  the  number  of  men 
serving  the  gun  were  the  same  oa  in  the 
100-round  test  for  rapidity.  In  the3-minute 
test  Lieuts.  Harmon  and  reck  alternat(>d  in 
loading  and  firing,  changing  at  the  end  of  1.5 
minutes.  The  breechblock  vras  closed  by 
an  enlisted  man. 

To  determine  time  to  fire  1  round,  change 
mainspring,  sear  spring,  firing  pin.  and 
extractor,  mount  and  fire  another  round.  1 
minute  37!;  seconds.  It  required  2  trials  to 
make  the  start,  thus  using  3  cartridges. 
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Record  of  firing  with  Hoiohkiss  G-pounder  rapid-fire  gun  icaliher  S^S44  incket^  tPO^U 

[Tent  gun  for  aecn- 


JuneS. 
Junes. 
Jnne  5 . 


Date. 


Jane  5 
Jane  5 
Junes 
Juno  5 
Junes 
Junes 
June  5 
Junes 
June  S 
Jiiiie  S 

Junes 
Junes 

June  5 


No. 

of 

fli-e. 


Kind  of 
projectile. 


Elevation. 


Instm- 
mental 

velocity, 
12s  feet 

from  muz- 
xle. 


o  « 

2  16 

2  14 

2  15 


Feet. 


2    16 


Deflec- 
tion 
points. 


mgKt 


Ppewrare, 

per  84|u«re 

inch  (rf 

bore. 


[Exoessirf 


251 
260 


261 


»,  33.<ffi 
9,  34,314, 


0,  64,  WO 
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^paundp),  at  Sandy  Hook  Proving  Ground^  May  26  to  June  28,  1894 — Continned. 
y  at  1  mile.] 


Wind, 

»tiT>iij!th  and 

direction. 


Spocial  remarkH  about  oach  lire,  Hut^h  ha  effect 
OD  piece,  action  of  breech  mechanism,  con- 
sumption of  powder,  sound  of  pro|octile  lu 
Hight,  (icattering  of  fragments,  etc. 


u 

s 


c  S 
t  - 

"-  op 
CO  u 

-5 
3g 


Elevation  by  sight,  1.750  yards.    Stmck  100 
vards  in  rear  and  i»Iightiy  to  the  left. 

fifevation  bv  sight,  1.700  yards.    Struck  tar- 
get 7  feet  oelow  and  4^  feet  right  of  center. 

Struck  target  4  feet  below  and  6  feet  right  of 
center. 

TARGET. 


From  center  of 
target. 


Vortical. 

•                  • 

s> 

le 

i 

s 

o 

< 

» 

Horizon- 
tal. 


a 
s 

OS 

a 


*rg«8.] 


0.5 
6.5 


0.5 

4.5 

5 

4 

3 

1.5 


2.5 
6' 


1-3 


From  center. of  impact. 


Vertical. 


© 


7  2.1 

2       

3        

5       

5        

4  1.1 
1  3.1 
7  0.1 
1.5  3.1 


c 


1.0 
2.4 
1.4 
0.4 


3.4 


Ilorizontal. 


5 


3.65 


1.35 
0.35 


2.35 


1.85 
5.35 


(lenend  remarks. 


[  Aimed  at  the  upper  left  comer  of 
[     target. 


(     target. 

I 


65 
65 
65 


3.65 


Roucd  249  first  to  count  on  target. 

Center  of  impact—  Feet. 

Below 2.6 

Left 3.35 

>  Mean  vertical  deviation  from 

center  of  impact 1.9 

Mean   horizontal    deviation 

from  center  of  impact 2. 25 

Mean  deviation  from  center 
of  impact 2.945 


Service  charge.    Fired  to  obtain  pressure. 

1  ounce  riHc  powder  added  to  charge. 

' iouncesriHc  powderadded  tocharge.  Blow 
back  through  primer.  Shell  w<*dgod  back 
tiglitlv  against  breechblock,  could  not  be 
mo  ve<l  by  means  of  h  a  nd  les ;  handle.**  began 
to'lM»nd. '  Sledge  hammer  and  wooden  drift 
used  to  start  bloi'k,  prensure  being  kept 
ou  the  handlcH.  Mechauism  completely 
Ailed  with  ]>owder  residue.  Mechanism 
taken  apart  and  found  to  be  in  gocxl  con- 
dition, nothing  broken  or  injured  in  any 
mnnner. 
Residue  wi])ed  from  pnrt«,  assembled,  and 
firing  resumed  at  3,000-yard  target. 


J 
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Record  of  firing  with  Hoichlciss  C-pounder  rapid-fire  gun  {caliber  S.-344  iHckes^weigki 

[Tost  gun  foracco 


Junr  't 
•lum-  .*> 
June  5 
J  uu»  r> 
f)  a  11*4 .') 

«1 1  UK'  .*> 
JlUlr  5 
1 1  one  5 
J  line  r» 
•)i;U('  5 


Date. 


J  UDO  5 


No. 

of 
lire. 


262 


2fi; 
•jr.4 

2«).'» 
•Jlili 

21-7 

27) 
271 
272 


luMtru 
mental 
Kind  of        Klevatiun    ^•«'"<*'ty. 

froium  liz- 
zie. 


4    4oi 


Ffet. 


4    47 


Deflec- 
tion 
points. 


per  Rquanr  1 
'  moil  of 
Iwrc. 


Jiiffht,         Pound*. 


0 


Jni'.e 

1 

June 

7  . 

June 

7  . 

June 

1  . 

JunoO. 


June  ft. 


June{). 


27:{ 

274 


275 


270 


27H  ^ 


27l> 


[  Exressive 


4,   37.218 

36.200 
3a.554 


[Test  -with  d<*f<!C 


' , 

I 
I 

i 
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? pounds) f  at  Sandy  Jlook  Provintj  Ground^  May  25  to  June  2St  1894 — Continued. 
y  at  3,000  3-ard8.  ] 


Wiml 

atren^rthand 

direction. 


I  Spi^cial  r<^inarkn  about  each  fire.  Racli  aa  offect 
I      on  pioc«\  action  of  breech  iiieehauiAin,  con-  | 
8Uini)tiou  of  |M>wder,  Aound  ot  pntjectil»  in  i 
tli'jht,  scattering  of  fragments,  etc  i 


a 

|. 

.,00 
c  — « 


o  .- 

ss 
*g 

.  o 

^  e3 

u  ^ 

a  .. 

-*. 

ki  H 

1« 


^ 


irges.] 


General  remarks. 


Strnck  46  yanls  in  front  and  17  yards  to  the 
left. 

TARGET. 


From  cicnter  of 

tar/Ljet. 


Vertical. 


o 
.a 


Horizon- 
tal. 


i  ;  "S 


3 

3.5 


0.5    12.5 
"2" 


16 


8 
11 


4 
14.5 


From  center  of  in)]>act. 
Vertical.      Ilorizontal. 


o 


2.5 
2 


10. 75 


U     ' 


» 


Oil 


2.  25! 

5.751  8.3125: 


2. 1875, 


I I 

'>  •'r.'     2. 1K75' 


L75I 
7.25 


2.75 
5.75 


i6.()875 

6.1875 

1. 1875 


0. 1875 


10. 3125 


Round  263  first  to  count  on  target. 
Round  265  miss ;  irregular  In  flight. 
Round  270  mis.i ;  105  yards  beyond ; 
good  lino. 

Center  of  impact —  Feet. 

Above 5. 25 

Right 4.1875 

Mean    vertical    deviation 

from  center  of  impact. . .  4. 8125 
Mean  horizontal  deviation 

from  center  of  imiiact. . .  4. 65625 
Mean  deviation  from  cen- 
ter of  impact 6. 70 


rind  right  and] 
rear,  80^^,    4  | 
miles  an  hour;  ; 
barometer,;, 
29.85;     ther- 
mometer, 58° ; 
humidity,  89. 


1  ounce  of  rifle  powder  added   to  charge. 

Case  dished  near  i^hoke. 
1   ounce  of  rifle  powder  added   to  charge. 

Case  dished  namo  ns  before. 
1  ounce  of  rifle  jwwdor  adde<l  to  charge. 

Dish  2  inches  long  near  choke. 
Service  charge.    Case  dished  near  choke. 


e  cartridges] 


'  The  cartridge  case  Wa.«4  prepared  by  flling 
obliquely  througli  the  edge  of  the  rim,  so 
as  to  junt  show  an  openini;  to  the  interior 
at  the  junction  of  the  bean  and  wall.  The 
slotA  are  at  the  extremities  of  two  diame- 
ters at  right  angles  witli  each  other. 
Cartridge  placed  in  gun  so  that  the  nolid 
part  of  the  rim  came  opposite  the  ex- 
tractor. There  was  ijnite  an  escape  of 
gas,  as  a  matter  of  cimrne.  covering  ue^irly 
all  the  part.>4  of  mechanism  with  rcHidue. 
Breechblock  opened  by  1  man  after  sev- 
eral trials.  Cane  extracted  easily.  Block 
workeil  then  witlioiit  mnch  ditticulty. 
The  cartridge  waa  nrepared  by  sawing  slots 
through  the  heaa  so  as  to'jnst  show  an 
opening  to  the  interior.  The  slots  were 
at  right  angles  with  ea<'h  other  and  each 
was  halfway  lietween  tlie  primer  and  the 
rim.  Breechblock  opened  ny  1  man  after 
several  trial."*,  but  with  considerably  more 
difliculty  than  previous  round. 

Service  cartridge.     Bree<liblock  worked  eas- 
ily.   Time  not  noted. 


s, 
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APPENDIX   3Zh. 


Jiecord  of  firing  mth  HotchkisB  6-pounder  rapid -fire  gun  {caliber  ^.S44  inche$jin 


Dato. 

No. 

of 

fire. 

Kind  of 
proj«'<tile. 

Kltivatioii. 

InHtni  - 

meutnl 

volocitv, 

125  fet 't 

from  muz 

zle. 

tion        ^^X 
PO-t-        'tor.' 

1 

JuDe9 

o       / 

Feet. 

Poviie 

[ 

1 

[Diutfa 


Jniio9. 


i 


28U 

to 

284 
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792  pounds),  at  Sandy  Hook  Proving  Ground,  May  25  to  June  38,  1894 — Continued. 

test.] 


Wind, 

strength  and 

direction. 


Special  remarks  about  each  fire,  such  as  effect 
on  ))ieG«,  action  of  breech  mechanism,  con- 
sumption of  powder,  sound  of  projectile  in 
flight,  scattering  of  fragments,  etc. 


General  remarks. 


( The  gun  was  taken  to  the  black- 
smith shoti  to  be  dusted  without 
auy  part  being  cleaned  in  any 
degree.  Care  waa  exercised  to 
avoid  reroovio«;  residue  from  the 
breech  meohauiam  in  handling 
the  guu. 


gun  cocked.] 


The  breechblock  (M)uld  not  be  ntoved  at  all 
by  means  of  the  handles.  An  effort  was 
then  made  to  open  it  by  using  a  carpen- 
ter's mallet  on  the  underside  and  put- 
ting a  strain  on  the  handles  at  the  sanio 
time.  This  failed  and  a  sledge  hammer 
was  tried  in  the  same  manner,  using  a 
piece  of  hard  wood  on  the  block.  All 
efforts  to  move  the  block  moro  than  about 
one-sixteenth  of  an  inch  failed  until  every- 
thing was  delun^ed  with  oil.  Alter  this 
was  done  it  required  from  10  to  15  minutes 
to  open  it.  The  sledge  was  used  as  above 
described,  first  to  start  the  bloi-k  and  then 
to  close  it.    Continuing  thus,  a  little  was 

fained  each  time,  oil  being  use<l  f  reel  v. 
!he  dust  was  gradually  worked  out  of  the 
mechanism,  dropping  on  the  platform  in 
the  form  of  mud.  Artcr  getting  t  he  block 
well  started  it  was  worked  back  and  forth 
by  hand,  still  adding  oil.  In  this  manner 
it  was  finally  fully  opened.  The  bore  was 
then  sponged  oui  to  remove  the  one-half 
pint,  more  or  less,  of  sand  which  it  con- 
tained, and  5  rounds  were  fired.  Time  to 
open  block  and  tiro  the  5  rounds,  38  min- 
utes 39^  seconds. 


1 


The  gun  was  subjected  to  a  blast 
uf  dust  for  8  minutes,  2  men 
working  on  the  bellows  as  uni- 
formly as  practicable.  The  at* 
tached  blue  prints  show  the 
method  adopted  for  dusting  the 
mechanism.  A  is  a  lead  pil>e 
leading  from  the  pine  box  C  to 
the  h:md  bellows  in  the  black- 
smith shop.  One  blue  print 
shows  the  apparatus  at  work, 
the  other  sbows  it  at  rest.  The 
dust  used  was  burnt  sand  from 
theproof  butts.  The  passage  of 
projectih>s  through  this  sand 
converts  it  into  something  simi- 
lar to  clay  in  appearance,  i)ut  it 
retains  considerable  grit .  This 
was  dried  over  the  boiler.  It 
pulverizes  readily  when  dry.  and 
answered  well  for  this  purpose. 
After  being  dusted,  the  gun  was 
remounted  anil  the  time  to  open 
the  brcechbloi-k  and  fire  the  6 
rounds  was  noted. 
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APPENDIX    336. 


Becord  of  firing  with  Hotchklss  O-poundiT  rapid-fire  gun  (caliber  S.^44  inche$,  wdgkt 

[For  rapidity  with 


June  9. 
June  9. 

Jane 9. 


Date. 


Jaiiei9 
June  9 
Judo  9 
June  9 
J  line  9 
June  9 
June  9 
June  9 
June  9 

June  9 


No. 

of 

fire. 


285 
286 


287 


288 
289 
290 
291 
292 
293 
294 
295 
296 


297 


Kind  of 
projectile. 


RIevation. 


By  nght, 
yards. 
1,760 


1,800 


Instru- 
mental 
velocity. 
125  feet 
frommuz-i 
•  ele. 


Deflec- 
tion 
pointa. 


Feet. 


Hight, 


Prespure, 
per  Miuane 

IDCll  of 

bore. 


Poundt. 


2 
3 


TEST   OF   6-PDB.  HOTCHKI88   GUN. 


465 


J  pounds) f  at  Sandy  Hook  Proving  Ground,  May  25  to  June  2S,  1894 — Coiitiuutid. 
urftcy  at  1  mile.] 


Wind, 

»tren;^h  und 

directiou. 


Ik 


w 


a 

2  . 


6  S 

s 

O    ® 

3 

♦» 

u 

C3 


Special  remarks  about  each  fire,  flncli  as  effect 
on  piece,  action  of  bri*ech  iiiechauisui,  con- 
fcuniptionof  ]K)wder,  Round  of  projeccile  in 
flight,  scattering  of  fragments,  etc. 


Struck  70  yards  In  rear  and  10  feet  to  left  of 

target. 
Struck  50  yards  In  front  and  6  feet  left  of 

the  line,  and  ricoohetted   through  9   feet 

below  and  4  feet  lof^  of  center. 
Struck  target  10  feet  above,  4^  feet  left  of 

center. 

TARGET. 


From  center  of 
target. 


From  center  of  impact. 


Vertical. 


• 

* 

,% 

o 

< 

3 

9 

6.5 

9 

9 

1.5 

6.5 

5 

11.5 

5 

HoriEon- 
tal. 


7.5 
6.5 
2 
1.833 

1 

0.5 
0.5 
1 


Vertical. 


2.9 

'2*9 
2.9 


5.4 


o 


Horizontal. 


....,  5.185 
0. 01  4. 185 


4.6 
6.6 
1.1 


1.1 


0. 315 
0. 482 
2. 315 
1.315 
1.815 
1.815 
1.315 


General  remarks. 


}  Aimed  at  the  upper  leit  comer. 


Miss;    struck  50  yards  in  front  and  rico- 
ohetted over. 


Center  of  impact —  Feet. 

Above 6.1 

Right 2.315 

Mean      vertical     deviation 

from  center  of  imnact 3. 12 

Mean   horizontal    aeviation 

from  center  of  impact 2. 082 

Mean    deviation    from  cen- 
ter of  impact 3. 751 

Time  to  fire  the  10  rounds,  1  min- 
ute 33|  Hcconds. 


OBD  94- 


^0 
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APPENDIX    33  fc. 


Record  of  firimj  with  HotcJikiaH  fi-jtonuder  rapid- fire  gmn  {caliber  2.244  inckcM,  weight 

[For  nccuracy  with  rapidity  at  two  500-yard  targeli^ 


JlllK'll 


Date. 


June  II 
.T I1 11(1 11 
J  line  11 
«ruuu  1 1 
tTiinnll 
tftinoll 

JlUK^ll 

Jiinnll 
Juno  11 
tlunoll 
J  uuo 1 1 


June  11 
Jnnt'tl 
Juno  11 
Juno  11 
Juncli 
Juno 11 
June  11 
June  11 

June  11 


290 
301 
302 
303 
305 
3W5 
307 
301) 
311 
313 
315 


I 


800 
304 
3U8 
310 
:il2 
3U 
316 
318 


317 


Kind  of 
projectile. 


Tnntru- 
mental 

fn>mniuz- 
I       sle. 


Deflec- 
tion 
poiuta. 


Prcsisnre, 

per  Mjnare 

inch  of 

bore. 


C    I 


Feet. 


Pound*. 
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'  pounds),  at  Sandy  Hook  Proving  Ground,  May  S5  to  June  fS8,  /(?9^— Continued. 
;ed  80  feet  apart,  alternating  on  the  two  tari^eta.] 


Wind. 

itrenf^h  and 

direction. 


a 

a 

i 

« 
a 

o 


S3 

d 
rt 

u 

9 

S 

s 


o 


s 


O 

ft* 

«• 

■a 

3 

ja 


a 


Special  remarks  about  eacH  Are,  auca  aa  effect 
on  piece,  action  of  breech  mechaniam,  con- 
samption  of  powder,  sound  of  projectile  in 
flight,  scattering  of  fragments,  etc. 


Struck  target  4^  feet  below  and  1  foot  right 
of  center. 

TARGET  No.  1. 


From   center  of 
target. 


Vertical. 


Horizon- 
tal. 


From  center  of  impact. 


General  remarks. 


• 

> 

1 

2 

6.5 

0.5 

0.25 

1.5 

1.25 

1. 75 

2 

3 

3.5 

4.75 


Vertical.    >  Horizontal. 


3 
1 
1. 
3 


25 


9 


2 

1.75 

3.5 

1 

3 


2.682 
0.182 
0.182 
C.432 


fie 


1.432 

;  0.568 

I  0.318 

1.432 , 

0.818 1  1.568 

0.568,  0.432 | 

1.068:  0.182 ; 

l.:n8|  1.932 
2.318.... 


2.818 


2.251  5.4321 


1.432 


0.568, 
3.'8i8 


TARGET  No.  2. 


.,1.75  1. 
.,2  2 
.13.25  2 
.2.333  2 
.13  2. 
.il.25  [3 


0 


0.135i. 


167 

1  0.635 

1  0.385 

'  0.135 

667 

1 

1.115 
0.198 
0.865 


0.-885.. 


0.271 
0. 271 
0.271 
0.938 
1.271 


1.729 
0.729 
0.562 


Through  failure  to  alternate  on 
two  occasions  12  shots  were  fired 
at  No.  1  target  an  d  8  at  No.  2.  One 
of  the  12  shots  fired  at  No.  1  tar- 
get atmck  an  insulator  on  an 
iron  telegraph  pole  diriHitly  in 
line  with  the  target.  To  sire  the 
gun  the  benefit  of  the  ooUbt  it 
was  assumed  that  tnis  caused 
the  miss  on  that  target.  The 
miss  WHS  throwA  out  and  the 
target  platted  as  11  hits,  no  miss. 

Center  of  impact —  Feet. 

Below 0.682 

Right 1.668 

'  Mean  vertical  deviation  from 

center  of  impact 1. 62 

Mean    horizontal   deviation 

from  center  of  impact 1. 243 

Mean  deviation  Trom  center 
of  impact 2. 04 

Round  315  aimed  at  buU'8-e3'e. 

Center  of  impact—  Feet. 

Below 2.135 

Right 1.729 

Mean  vertical  deviation  tVoin 

center  of  impact 0. 544 

Mean    horizontal   deviation 

from  center  of  impact 0. 755 

Mean  deviation  from  center 
of  impact 0, 931 

Time  to  fire  the  20  rounds,  3  min- 
iitos  23§  seconds. 


Miss;  struck  an  insulator  on  an  iron  tele- 
graph pole  directly  in  line  with  the  target. 
Assumed  to  havebeeii  defiecte<l  olf  target 
by  that  circumstance  and  thrown  out. 
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Record  of  firing  with  BoichhiBs  6'pounder  rapid-fire  gun  (caliber  S, ^44  inches^  weight 

[BlovUaek 


June  12. 


Jane  12. 
June  12. 


June  12. 


Date. 


No. 

ot 

flre. 


319  I 
and  ! 

320  ' 


Inmtm 
mental 


I><%tiec- 


Kintl  of       Fiovfttinii    velocity,       ,. 

projectile.      El^'^at««|    125  feet  ,  .^l?,» 

from  muz-  i^'"'**- 

i       zle. 


Preswnre, 

per  square 

inch  of 

bore. 


321 
322 


323 


o       ' 


Feet. 


Pounds. 


[For  rnpiility  withftccn 


Jnne 13 
Jane  13 

Jane  13 

Jnne 13 
June  13 


Jane  13 
June  13 
June  13 
June  13 
Jane  13 
June  13 
J  uno  13 
Juno  13 
June  13 

June  13 


324 
325 


326 

327 
328 


329 
330 
331 
332 
333 
334 
333 
336 
337 


I 


338 


By  Hght, 
yards. 
1,000 
1,  010 


1,010 


1.010  |. 
1,010 


1  ' 

0 
night.     I 


3 

4 
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79£  pounds) y  at  Sandy  Hook  Proving  Ground,  May  25  to  June  28, 1894 — Continued. 

teet.] 


Wind, 

streo^h  and 

direction. 

Special  remarks  about  each  fire,  such  aa  effect 
on  piece,  action  of  breech  uiecbanism,  con- 
sumption  of  powder.  Bound  of  projectile  in 
flight,  scattering  of  fragments,  etc. 

General  remarks. 

The  flnt  and  second  blowback  cartridges 
were  fired  and  the  block  worked  well.    In 
the  third  blowback  tlie  primer  exploded, 
but  failed  to  explode  the  charge. 

Service  charflre 

* 

The  blowbacks  were  secured  by 

Another  blowback  was  then  prepared  and 
flreil  at  first  attempt,  followed  by  a  service 
round,  both  without  difliculty. 

Time  to  fire  2  blowbacks,  failnro  of  third, 
and  1  service  round,  1  minute  21}  seconds. 
To  fire  I  blowback  and  1  service  round,  12 
seconds.    To  tire  3  blowbacks  and  2  service 
rounds,  1  minute  33|  seconds. 

unloading  the  requisite  number 

of  rounds,  decappmg  the  shells, 
and  thinning  tne  metal  of  the 
primers.  The  shells  were  then  re- 

capped  and  the  charges  replaced. 

racy  at  1,000  yards.] 


le 

CM 


s 


tf  ~^ 

s  - 

oog 

II 

s> 

•*a 
C 

I 

I 

a 


Miss;  low,  21J  feet  left 

Struck  target  3  feet  9  inches  below,  25J  feet 
left  of  center. 

Struck  target  3  feet  below  and  18^  feet  left  of 

centi*r. 

Struck  target  12  feet  left  <»f  center 

Struck  target  5^  feet  below  and  7  feet  left  of 

center. 

TARGET. 


From  center  of 
target. 


Vertical. 


c 

-*1 


0.5 


ft 


o 

2 

1.25 

1 


Horiifion- 
tal. 


4i 


From  center  of  impact. 


Vertical. 


0.51 


4 

5 

5.75 


2 
4 
4. 
6 
6 
6 

5 

7 


25 


9 

> 
O 

Xi 

< 


0.222 
0.222 
0. 972 
1.222 
2.722 


o 


2.722 


I------ 

3. 139 
1. 139 
0.889 

1.778 
2.778 

3.528 

6.'i39 

Horizontal. 


0.861 
0.  861 
0. 8«n 

0.801 

! 

i.'soi 


Miss 


Aimed  at  the  upper  left  comer. 
The  sight  had  to  be  adjusted  after 
each  shot. 


Center  of  impact—  Feet. 

Below 2.22 

Left 5.14 

Mean  vertical  deviation  from 

center  of  impact 1. 796 

'  Mean    horizontal   deviation 

from  center  of  impact  ....  1. 179 
Mean  deviation  from  center 
of  impact 2.149 

Time  to  fire  the  10  rounds,  2  min- 
utes 36^  seconds. 


470 


APPENDIX    336. 


Record  of  firing  ivith  Hotchkiss  O-pounder  rapid-fire  gun  {caliber  2.244  incketf  weight 

I  For  rapidit}'  with  nccuracy  at  500  and  1,000  vaid 


June  10 
June  15 


June  15 
June  15 
Juno  la 
June  15 
June  15 
June  15 
Juno  15 
Juno  15 


June  15 
Juno  15 


June  15 
June  15 
Juno  15 
Juno  15 
Juno  15 
Juno  15 
Juno  15 
Juno  15 
June  15 


June  15 


Date. 


No. 

of 

fire. 


339 
340 


341 
343 
315 
347 
349 
351 
353 
^55 


357 
359 


Kind  of 
projectile. 


InHtru- 
nieutal 

iri^^^fs^^  1  velocity. 
Elevation.'    ,35  feet 

from  muz- 
tie. 


Deflec- 
tion 
points. 


.  Prefitnrp.  i 
'  per  sqiuire 
inch  of 
bore. 


By  tight, 
yards. 
1.000 


Feet. 


COO 


Hight.    I 


J*cundi. 


360 
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792 pounds),  at  Sandy  Hook  Proving  Ground,  May  25  to  June  28^  7<?d^->-Continned. 
targQta,  on  the  same  line,  alternating  shot  by  shot.] 


Wind, 

itreugth  and 

direction. 


Special  remarks  aboat  oncb  fire,  snch  ns  effect 
on  piece,  action  of  breech  niechaniHin,  con- 
sumption of  powder,  sound  of  projectile  in 
flight,  scattering  of  fragments,  etc. 


General  remarks. 


a 

o 
CO 

U 


i 

Si 

« 
E 
2 

el 
ja 


u 
o 

A 


a 


o 


t 

B 

r 

a 


Fired  at  1,000-yard  tarf;et.  Struck  target  4 
feet  below,  114  feet  left  of  center. 

Fired  at  SOO-yard  target.  Struck  target  6  feet 
below  center. 


TARGET  1,000  YARDS. 


From  center  of 
target. 

From  center  of  im 

pact. 

Vertical. 

Horizon- 
tal. 

Vertical. 

Horizontal. 

• 

« 

1 

< 

o 

I 

A 

• 

iS 
3.5 

1 

< 

6.167 
2.83t 
1.167 



o 

• 

■a 

5 

1 
2. 677 

2.067 

6.25 
8 

0.073 
1.823 

6.823 
0.823 

"2.6M 

1 

..... 
..... 

1.5 

0.5 

1 

3.5 

3.5 



..... 



2.833 

7 

7 

6 

8.833 

1.333 
0.333 

o.a%3 

3. 333 
3. 333 

3.344 

'6."i77 
...... 

Misi 
Misi 

s 

» 

Aimed  at  the  upper  left  comer 

(1,000  yards). 
Aimed  at  bnirs-eye  (500  yards). 
Sight  adjusted  for  each  ahot  at 

each  target. 


TARGET  500  YARDS. 


5 


13.875' 
2. 667! 
I2.75  |. 
12.333' 
2.083. 
2.25    . 
1.58,3. 
O.9I7I 


"1 


..0. 

0 
..  0. 

. .  !0. 

..2. 
.3. 

..io. 

..  I. 


25 
75 

2.304 
1.269 
0.061 
0. 144 


16< 

75 

833 

417 

083 


I 


0.273.. 
U.  62:{  . 
O.3.-.6.. 
1.023  .. 
1. 689, . , 


0.139. 
0.889. 
1. 139] , 
0. 380  . 
0. 972 


1.611; 
2. 094  j 


0.722 
0.056 


Miss 


Center  of  impact-^  Feet. 

Below 0.167 

Left 6.177 

Mean  vertical  deviation  from 

center  of  impact 2. 292 

Mean   horisontal   deviation 

from  center  of  impact 1. 550 

Mean  deviation  from  center 
of  impact 2. 766 


Center  of  Impac^^  Feet. 

Below 2.606 

Left 1.139 

Mean  vertical  deviation  from 

center  of  impact 0. 859 

Mean    horizontal  deviation 

from  center  of  impact 0. 957 

Mean  deviation  fh>m  center 
of  impact 1.286 


Time  to  Are  the  20  rounds,  5  minatea 
22}  seconds. 

The  detachable  point  of  firing  pin 
was  found  broken.  It  was  not 
nnHcrviceable.  A  new  ]K)int  was 
substituted.  The  face  plate  was 
found  slightly  upHct,  and  crackeii 
a  little  around  the  hole  for  the 
firiug  pin.  "  The  upset "  was  on 
the  rear  face,  the  metal  having 
been  fon;ed  back  into  the  slot 
in  which  the  firing  pin  plays. 
Dressed  down  by  a  machinist. 
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Jieoord  of  firing  ivith  Hoichkias  6-pounder  rapid-fire  gun  (oaliher  2.t44  ineheB,  weight 

[Second 


June-ifi 


J  line  28 


Date. 

No. 

of 

fire. 

Kind  of 
projectile. 

Elovatinn. 

Inatm- 
mental 

velocity, 
125  feet 

from  muz- 
zle. 

tion 
points. 

i   PreMore, 
'  perBqnare 
!     inch  of   ; 
bore. 

Jnne  21 

(     361 
]      to 
(     305 

I 

O    1 

I'eet. 

Pounds. 

« 

J 

[RustteAtgBS 


S366    ( 
to     \ 
370  ,  ^ 
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79S  pouvidtr)^  at  Sandy  Book  Proving  Chroundf  May  25  to  June  2Sj  1894 — Continued. 

(Inst  test.] 


Wind, 

strength  and 

direction. 


Special  remarks  about  each  fire,  such  as  effect 
on  pidce,  action  of  Iweech  mechanism,  ctm- 
sunjpv.on  of  powder,  sound  uf  projectUe  in 
flight,  scattering  uf  fragments,  etc. 


'  In  each  of  these  5  ronnds  the  block  had  to 
be  opened  by  using  a  raallnt  on  the  handle, 
and  had  to  be  closed  by  1  roan  working  on 
the  handle  and  another  using  a  mallet  on 
the  bottom  of  the  block.  No  oil  or  water 
used.  Time  to  open  block  and  fire  5 
rounds,  22  miniites  47  seconds.  In  sledg- 
ing the  block  open  one  blow  of  the  Hled);e 
accidentally  missed  the  wooden  drift  and 
struck  the  rear  under  edge  of  the  breech- 
block, slightly  barring  the  metal.  Burr 
removed. 


General  remarks. 


Owing  to  the  lack  of  uniformity  in 
the  conditions  of  the  different 
breech  mechanisms  when  sub- 
jected to  the  first  duxt  test,  it  was 
considered  advisable  to  repeat 
this  test. 

In  the  second  dust  test  all^  the 
parts  of  the  different  mechanisms 
were  thoroughly  washed  with 
hot  water  and  soap;  thev  were 
then  carefully  dried  and  lightly 
oiled. 

When  subjected  to  tlie  blast  of 
dust  the  gun  was  not  cocked. 
The  arrangement  for  dusting  and 
the  material  used  were  the  same 
as  in  the  first  dust  test. 


The  gun  was  subjected  to  a  blast 
of  uust  for  8  minutes.  The  block 
could  not  be  opened  by  hand.  A 
mallet  was  used  on  the  handle 
and  failed.  A  sledge  and  blm-k 
of  wood  were  then  used  on  tlie 
block,  and  in  this  manner  it  was 
oneued.  It  was  then  opened  and 
closed  a  number  of  times  by 
hand,  with  the  assistance  of  a 
mallet,  and  the  dust  worked  out 
of  tbemecliauism  in  theendeavor 
to  manipulate  it  by  hand  alone. 
The  dust  was  removed  from 
around  the  extractor.  The  bore 
was  wiped  oat  with  dry  waste. 


not  cocked.] 


• 

'The  lire(>ch  mechanism  was  dis- 
mantled and  nil  the  pnrts  thor- 
oughly cleaned  by  washing  with 
hot  water  and  Moap.  Tlie  guu 
was  immersed  in  a  solution  of  15 
per  cent  sal  aiumoniac  and  85  ])er 
cent  of  water,  by  weight.  It  wtts 
suspended  witli  the  axis  vertical 
and  was  lowered  into  tlie  solution 
justenuugh  to  cover  the  breech 
mechanism.  Befon«  immersing, 
a  soft  wood  plug,  wrapped  with 
a  piece  of  cartridge^bag  mate- 
rial, the  latter  smeared  with  cos- 
moline,  was  driven  tightly  into 
the  rear  end  of  the  barrel  to  pi*e- 
vent  unnecessary'  rusting  of  the 
chamber. 

The  main  bolt  cut  in  its  bearing  in 
opening  d urine  the  second  atist 
test.  The  bolt  iwd  its  bearing 
were  dresse<l  before  the  gun  was 
immersed. 

Gun  was  immersed  at  4:12  p.  m. 
Gun  taken  out  at  1 :  37  p.  ra.  Gun 
in  solution  25  minutes. 

Firing  conducted  in  the  pre senceot 
the  Ordnanee  Board.  Present: 
Maj.  F.  U.  rhipps.  Ordnance  De- 
partment;  Capt.  F".  Heath,  Ord- 

The breechblock  could  not  be  opene<l  by 
hand,  nor  by  using  a  mallet  on  the  handle. 
It  was  opened  by  uniug  a  8le<]^e  and  cop-  ! 
per  drift.    A  caVtridfjo  was  inserted  but 
the  nieehanisui  faih-d  to  work.    It  wmh  diH- 
mantled.  rouglily  cleaned.  replateJ,  and 
the  5  rounds  tired.    Time  to  open  block  t 
and  tire  5  rounds,  35  minutes. 

nance  Department :  Oapt  AV.  Cro- 
7.ier,  Ordnance  Department. 
M.  F.    Harmon,  First  Lieutenant, 
First  Artillery,  U.S.  A. 
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TEST  OF  6'POUNDER  MAXIMNORBENFELT  RAPID-FIRE  GUK, 

(8  plates.) 

The  Ordnance  Board,  U.  S.  A., 
New  York  Arsenal,  Governors  Island, 

New  York  Harbor, 
New  Yorh  City,  October  12, 1894. 

Sir  :  The  following  report  of  a  6-pounder  Maxim-Nordenfelt  rapid- 
fire  guu  is  respectfully  submitted : 

Description. 

The  accompanying  plates  1  to  4,  inclusive,  illustrate  snflBciently  the 
manner  in  which  the  gun  is  constructed.  The  material  used  for  all  por- 
tions of  the  gun  is  oil-tempered  steel. 

The  mechanism  consists  of  the  following  parts,  15  in  number: 

(Plate  I.) 

a.  Action  lever.  fc.  Firing  pin. 

h.  Action  cam.  l.  Action  pin. 

c.  Breechblock.  m^  Extractor  axis. 

d.  Wedge.  n.  Spring  pin. 

e.  Extractor.  o.  Spring  for  w. 

/.  Tappet  lever.  jp.  Locking  pin  for  r  and  n. 

g.  Trigger  lever.  r.  Handle  for  n. 


h.  Mainspring. 


(Plate  II.) 


Fig.  I.  Represents  a  vertical  section  of  the  gun. 

Fig.  II.  A  plan  of  the  gun  and  development  of  the  rifling. 

( Plate  •IIL) 

Fig.  III.  A  vertical  section  of  tl\e  breech  when  closed. 
Fig.  IV.  A  vertical  section  of  the  breech  when  open. 
Fig.  V.  A  horizontal  section  of  the  breech  when  closed. 

(Plate  IV.) 

Fig.  VI.  An  elevation  of  the  breech  when  closed,  showing  the  outside. 
Fig.  VII.  An  elevation  of  the  breech  when  open. 
Fig.  VIII.  A  plan  of  the  breech  when  closed. 

a.  Action  lever  has  a  vertical  one- third  circle  motion  from  front  to  rear. 
It  is  one  piece  with  the  main  axis. 
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h.  Action  cam  is  connected  to  the  main  axis  by  two  feathers  and  featkr 
ways,  and  has  a  slot,  a  part  of  which  is  concentric  with  the  arc  described 
by  the  action  lever. 

c.  Breechblock  carries  the  firing  pin,  mainspring,  tappet  lever,  aad 
trigger  lever.  The  firing  pin  has  beveled  prqjex5tions  or  cocking  Inp 
on  its  base  tbr  the  wedge  to  act  on,  and  in  the  uuderpart  there  is  a  groove 
in  which  the  trigger  lever  catches  and  retains  it.  The  mainspring  is 
fiat,  of  great  power  and  strength.  The  trigger  lever  pivots  on  its  pins, 
and  its  motion  is  regulated  by  a  safety  lug  moving  round  a  corresi)ond 
ing  lug  on  the  wedge.  The  tappet  lever,  actuated  by  the  wedge,  strikes 
the  trigger  lever,  so  catches  and  retains  the  firing  pin. 

d.  The  wedge  has  a  vertical  motion  in  the  breech.  On  its  lower  end 
is  the  action  pin,  which  fits  in  the  slot  of  the  action  cam. 

•  e.  The  extractor  axis  is  one  with  the  "drill  stop."  The  extractor 
works  on  both  sides  of  the  cartridge  case,  and  has  two  projections  which 
abut  on  the  lower  part  of  the  breechblock. 

ACTION   OF   THE   MECHANISM. 

The  action  of  the  mechanism,  is  as  follows,  supposing  the  gun  to  have 
just  been  fired,  and  therefore  the  action  lever  in  its  most  forward  posi- 
tion: 

LEVISR  MOVED  BACK. 

First.  The  action  lever  carries  the- action-cam  slot  over  the  action  pin 
in  the  part  which  is  concentric  to  its  own  motion,  and  therefore  uo 
movement  of  the  mechanism  takes  place. 

Second.  The  part  of  the  action-cam  slot,  which  is  not  concentric  to  its 
own  motion,  now  engages  the  action  pin,  forcing  the  wedge  down,  which, 
acting  on  the  cocking  lugs  of  firing  pin,  forces  it  back  and  extends  the 
main  or  firing  spring..  When  the  firing-pin  lug  is  clear  of  the  trigger 
lever,  the  wedge  bearings  act  on  the  tappet  lever  and  force  up  the  trig 
ger  lever,  which  catches  and  retains  the  firing* pin. 

Third.  The  action  pin,  having  reached  the  end  of  the  action-cam  slot, 
the  action  lever  still  moving  back  causes  the  breechblock  to  rotate  and 
fall  back  to  the  rear.  In  the  beginning*  of  this  movement  the  projec- 
tions on  the  extractor  have  been  slowly  forced  forward  by  the  turning 
of  the  breechblock,  and  the  empty  cartridge  case  is  thus  slowly  started, 
and  at  the  latter  part  of  this  movement  the  projections  on  the  extractor 
get  a  much  quicker  motion  forward,  and  the  extractor  thus  throws  the 
empty  cartridge  case  rapidly  to  the  rear.  The  action  lever  is  now  at 
its  furthest  position  to  the  rear. 

LBVER  MOVED  FORWARD. 

First.  The  breechblock  is  brought  up  and  carried  forward,  pushing 
a  fresh  cartridge  into  the  barrel. 

Second.  The  cartridge  being  qtiite  home,  the  action-cam  slot  engages 
the  action  pin  in  the  part  of  the  slot  which  is  not  concentric,  and  forces 
the  wedge  up  into  position;  the  action  pin  then  passes  into  the  concen- 
tric portion  of  the  action-cam  slot. 

Third.  The  forward  motion  of  the  lever  continuing,  the  end  of  the 
trigger  lever  comes  in  contact  with  tlie  trigger. 

Tlie  *•  drill  stop"  is  placed  on  the  right  side  of  the  breech  and  keeps 
the  action  lever  in  its  place.    Firing  the  gun  is  effected  by  pulling  the 
trigger,  which  is  protected  by  a  guard. 
The  gun  can  not  be  fired  before  the  breech  is  secured  by  the  wedge- 
First.  As  the  iwcVm^A.  %u\i\aLvv^  \u%vde  the  wedge  is  formed  in  such  a 


TEST   OF   6-PDR.  MAXIM-NO liDENFELT    GUN.  477 

manner  that  the  firing  pin  van  not  be  made  to  strike  the  cap  of  the 
cartridge  until  the  wedge  is  quite  home,  and  supported  by  the  entire 
bearing  surface.  If  the  trigger  is  pulled  before  the  breech  is  secured 
the  cocking  lugs  on  the  firing  pin  strike  on  the  inclined  surface  of  tlie 
wedge,  and  the  point  can  not  strike  the  cap  of  the  cartridge. 

Second.  The  safety  lug  on  the  trigger  lever  is  behind  the  correspond- 
ing lug  on  the  wedge  until  the  wedge  is  fully  home,  and  the  end  of  the 
trigger  lever  conseijuently  can  not  be  forced  to  release  the  firing  pin 
belbre  the  breech  is  secured. 

MOUNTING  AND  DISMOUNTING  THE  MECHANISM. 

Dismounting. 

First.  Place  the  drill  stop  in  the  position  marked  for  taking  out  the 
mechafiism. 

Second.  Move  the  lever  to  the  rear  as  far  as  possible. 

Third.  Withdraw  the  lever  completely,  a  man  holding  his  hands 
beneath  the  mechanism  in  order  to  receive  it. 

Fourth.  Place  the  mechanism  on  a  support,  with  its  left  side  down- 
ward, unscrew  the  action  pin,  and  remove  the  action  cam. 

Fifth.  Turn  the  mechanism  with  the  wedge  downward,  and  draw  the 
breechblock  out  backward. 

Sixth.  Ease  the  mainspring  by  pulling  the  trigger  lever,  which  then 
becomes  free;  turn  the  tappet  trigger,  so  that  it  is  out  of  the  way  of 
the  mainspring,  which  remove  by  gently  tapping  its  lower  part  toward 
the  left  with  the  hammer-like  handle  of  the  action  pin. 

Seventh.  Eemove  the  firing  pin  and  tappet  lever. 

Mounting, 

The  mounting  or  putting  together  the  mechanism  is  performed  in  the 
reverse  order  to  that  of  dismounting. 

First.  Insert  the  firing  pin  and  trigger  lever. 

Second.  Place  the  tappet  lever  in  the  same  position  as  when  the 
mainspring  was  taken  out. 

Third.  Insert  the  mainspring  from  behind  with  half  its  breadth 
underneath  its  holder  on  the  breechblock,  and  drive  it  forward  by  the 
action  pin  as  far  as  it  has  to  go,  and  then  to  the  right  till  it  is  home. 

Fourth.  Place  the  wedge  on  end,  with  the  slot  up;  slide  the  block 
into  the  wedge,  forcing  it  hard  down  with  both  hands,  thus  extending 
the  mainspring  till  the  firing  pin  is  caught  and  retained  by  the  trigger 
lever. 

Fifth.  Turn  the  mechanism,  with  its  left  side  downward,  insert  the 
action  cam,  and  screw  in  the  action  pin,  and  let  the  end  of  its  handle 
stop  underneath  the  lug  on  the  right-hand  side  of  the  breechblock, 
which  will  thereby  prevent  it  from  sliding  down. 

Sixth.  Lift  the  mechanism  and  place  it  in  the  breech  in  the  position 
that  it  is  in  when  the  breech  of  the  gun  is  fully  open. 

Seventh.  Insert  completely  the  action  lever  in  a  position  correspond- 
ing to  that  of  the  mechanism,  viz,  in  its. extreme  rear  position. 

Eighth.  Turn  the  handle  of  the  action  pin  so  as  to  allow  the  wedge 
to  slide. 

Ninth.  Lock  the  mechanism  by  moving  the  lever  into  its  extreme  for- 
ward position. 

Tenth.  Lock  the  lever  by  placincr  the  " drill  stop"  in  the  horizontal 
position. 

Note. — The  "  drill  stop  "  placed  in  the  position  marked  enables  it  to 
be  taken  out;  the  extractor  is  then  free  to  be  removed. 
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CARK  REQUIRED  IX  ORDER  TO  PRESERVE  THE  GUX8  IN  EFFICIENT   WORKING  ORDES. 

The  guns  must  be  kept  clean,  free  from  rust  and  undefaced. 

Brick  dust  or  substances  of  like  nature  must  never  be  used  on  any 
part  of  the  gun. 

The  parts  of  the  mechanism  must  not  be  scraped  or  roughened  in 
any  way,  but  must  be  kept  lightly  oiled  as  a  protection  from  rust. 

After  firing  every  part  of  the  gun  must  be  thoroughly  cleaned,  the 
mechanism  dismounted,  washed  with  fresh  water  and  soap,  weU  dhed, 
and  then  lightly  oiled. 

When  all  parts  of  the  gun  are  cleaned,  dried,  and  oiled,  the  mechan- 
ism may  be  mounted,  and  the  gun  should  be  protected  firom  the 
weather. 

SIGHTS. 

(Plate  V.) 

The  rear  or  tangent  sight  is  of  steel,  marked  in  yards,  and  fitted  with 
a  deflection  leaf  graduated  in  degrees;  it  slips  into  a  gun-metal  socket 
on  the  left  of  the  gun,  placed  at  an  angle  with  the  plane  of  the  axis, 
which  corrects  the  sight  for  permanent  drift.  The  sight  is  raised  and 
lowered  by  means  of  a  milled  screw  in  the  socket  which  goes  into  a 
ratchet  on  the  sight,  and  is  provided  with  an  automatic  brake,  which 
prevents  the  elevation  being  altered  by  the  shock  caused  by  firing. 

The  foresight  is  of  steel,  and  is  screwed  into  its  place  on  the  gon. 
It  differs  from  the  one  shown  on  PL  iv  in  that  the  top  is  a  full  cone 
instead  of  as  shown. 

AMMUNITION. 
(PI.  VI.) 

(Nomenclature.) 

The  powder  used  for  these  guns  is  the  Nordenfelt  hexagon.  It  is  a 
small  pellet  powder  of  six  sides,  with  indented  ends,  and  of  considera- 
ble density,  viz,  1.82.  The  service  charge,  with  all  descriptions  of  pro- 
jectiles except  case  shot,  is  1  pound  15  ounces. 

The  cartridge  case  is  of  brass,  solid  drawn,  the  base  and  body  being 
of  one  piece.    In  shape  it  is  slightly  conical,  tx)  insure  easy  extraction. 

The  powder  is  shaken  down  into  the  cartridge  case  so  as  always  to 
occupy  the  same  space;  this  insures  great  uniformity  in  velocity. 

The  service  shell  is  made  of  steel;  it  is  furnished  with  a  copper  driv- 
ing band  of  the  usual  type,  and  has  a  shallow  groove  or  cannelure 
near  the  base  into  which  the  cartridge  case  is  indented  at  three  points. 
The  base  piece  is  of  mild  steel,  and  is  screwed  into  the  shell;  it  is 
optional  with  the  manufacturers  whether  a  base  piece  is  employed  or 
the  base  formed  in  one  with  the  body.  The  base  is  bored  and  screwed 
to  receive  the  fuse.  The  head  is  pointed  and  is  struck  with  a  radius  of 
().o55  inches.  The  interior  of  the  shell  is  varnished;  the  exterior  is 
painted  black  with  a  white  band  around  the  head. 

The  Hotchkiss  fuse. 

The  body  of  the  Hotchkiss  fuse  is  of  gun  metal  threaded  to  screw 
into  the  base  of  the  shell,  and  is  fitted  with  a  percussion  pellet,  gun 
metal  screwed  cap,  screwed  plug,  and  a  cop])er  detonating  cap.  The 
percussion  pellet  consists  of  a  brass  casmg  tilled  with  lead  in  which  a 
hard  drawn  brass  wire  needle  (roughened)  is  embedded.  The  cap  is 
filled  with  detonating  composition  and  covered  with  a  thin  brass  disk. 

The  shock  oi  di^oAvav^e  ^v^ts  the  pellet  back  along  the  needle,  leaving 
the  whole  free  to  tiy  foT\\w\^^  vvi^*3b\\\^\.  \X\^.  ^jo^  q\\  ^\^^xft  or  impact. 
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THE  POWDEB. 

The  6-pounder  cartridge  case  contaius  1  pound  15  ounces  of  Q.  F. 
powder,  and  the  shell  is  tilled  with  4  ounces  of  quick  fine  grain  powder. 

Dimensions  of  ammunition  for  a  6-pounder. 

The  case: 

Diameter  over  base inches . .     3 

Diameter  at  neck do 2. 3 

Total  length '. do....  12.07 

The  shell: 

Diameter  over  body do 2.22 

Diameter  at  swell ^ do 2.  24 

Diameter  at  driving  band do 2.29 

Length do....     8.583 

Weight,  empty 5  lbs.  9  oz. 

The  shell  is  inserted  in  the  neck  of  the  cartridge  case  and  is  secured 
by  three  indents.  A  felt  wad  is  placed  in  the  case  between  the  head 
of  the  fuse  and  the  powder. 

To  protect  the  cap  against  being  accidentally  struck,  a  brass  safety 
clip  is  placed  on  the  base  of  the  cartridge;  a  dome  is  formed  in  the 
center  of  it  to  cover  the  cap. 

Range  table. 
[Charge.  1  pound  15  ounces;  weight  of  projectile,  6  pounds;  M.  V.,  1,870  foot-seconds.] 


Yards. 

Eleva- 
tion. 

Anglo  of 
descent. 

Increase 

or 
decrease 
of  range 
dneto5'. 

Time  of 
flight. 

Danger- 
ous zone 
for  a  6' 
object. 

Remain- 
ing veloc- 
ity. 

Fuse 
scale. 

: 

o 

/ 

o 

* 

Tardti. 

It 

Tardg. 

Ft.  Meet. 

100 
200 
300  1 
400 
5U0  ' 

0 
0 
0 
0 
0 

5 

10 

15 

20 

26 

0 
0 
0 
0 
0 

9 

12 

18 

24 

31 

100 
100 
100 
100 
83 

.18 

.35 

.52 

.7 

.88 

1,804 
1,741 
1,680 
1.6  Of 
1.561 

1.20 

1.61 

2.04 

222 

2.49 

600 

0 

32 

0 

38 

83 

1.07 

182 

1.504 

2.95 

700 

0 

H9 

0 

48 

71 

1.26 

143 

1,448 

3.43 

800 

0 

46 

0 

58 

71 

1.46 

118 

1,395 

8.93* 

900 

0 

53 

1 

9 

71 

1.66 

100 

1,345 

4.45 

1,000 

0 

1 

21 

71 

1.88 

87 

1,296 

4.99 

1,100 

7 

1 

33 

71 

2.1 

74 

1.251 

5.55 

1,200 

1 

15 

1 

48 

62 

2.33 

04 

1,208 

6.13 

1,300 

23 

2 

6 

62 

2.57 

54 

1.169 

6.72 

1.400 

31 

2 

24 

62 

2.83 

47 

1, 132 

7.32 

1,500 

39 

2 

42 

62 

3.1 

42 

1,097 

7.94 

1,600 

48 

3 

0 

55 

3.38 

38 

1,066 

8.58 

1,700 

57 

3 

18 

55 

3.67 

35 

1,038 

0.24 

1,800 

2 

8 

3 

37 

46 

3.97 

31 

1,014 

P.  91 

1,900 

2 

19 

3 

56 

46 

4.27 

29 

9U5 

10.60 

2,000 

2 

31 

4 

17 

42 

4.57 

27 

979 

11.30 

2,100 

2 

43 

4 

38 

42 

4.88 

24 

9o3 

12.02 

2,200 

2 

55 

5 

0 

42 

5.19 

23 

9*7 

12.76 

2,300 

3 

8 

5 

23 

38 

5.5 

21 

9bl 

13.53 

2,400 

3 

21 

5 

46 

38 

5.82 

19 

9i6 

14.33 

2,500 

3 

34 

6 

10 

38 

6.14 

18 

9ul 

15.15 

2,600 

3 

47 

6 

37 

38 

6.46 

17 

887 

15.99 

2,700 

0 

6 

4 

38 

6.78 

16 

91 3 

16.85 

2,800 

14 

7 

.32 

36 

7.12 

15 

8o9 

17.74 

2,900 

28 

8 

0 

36 

7.46 

14 

846 

18.66 

3,000 

43 

8 

30 

33 

7.8 

13 

8d3 

19.60 

3,100 

58 

9 

2 

33 

8.15 

13 

820 

20.56 

3,200 

5 

13 

9 

36 

33 

8.6 

11 

807 

21.55 

8,300 
3.400 
3,500 
3,600 
3,700 
3,800 
3,900 
4,000 

5 
5 
6 
6 
6 
6 
7 
7 

28 

44 

0 

16 

33 

50 

8 

27 

10 
10 
11 
12 
12 
13 
13 
14 

11 

47 

23 

0 

37 

15 

54 

36 

33 
31 
31 
31 
29 
29 
27 
26 

8.«> 

9.2 

9.58 

,          0.08 

10.38 

10.8 

11.  22 

11.64 

11 
10 
10 
9 
8 
8 
8 
7 

795 
7&3 
772 
761 
751 
741 
732 
724 

I 


480  APPENDIX   38  C. 

The  following  programme  was  adopted  for  the  test: 
The  gun  to  be  carefully  examined  by  the  board.  The  uamber  of 
parts  of  the  breech  mechanism,  their  strength,  simplicity,  and  cer- 
tainty of  action,  to  be  noted;  also  the  ease,  safety,  and  certainty  of  the 
breech  mechanism  as  a  whole.  Note  especially  the  action  of  the  firing 
pin  and  extractor,  and  the  maximum  outward  position  of  the  cartridji^e 
when  it  can  be  pushed  home  by  the  breechblock.  During  this  exami- 
nation 50  rounds  to  be  fired  at  will. 

VELOCITY. 

Five  rounds  to  be  fired  for  velocity  with  full  charges. 

ACCURACY. 

Ten  rounds  to  be  fired  at  each  range  of  1,000  yards,  1  mile,  and 
3,000  yards,  the  same  conditions  of  aiming  being  repeated  at  each 
round,  and  the  mean  deviations  determined. 

RAPIDITY. 

Determine  number  of  rounds  that  can  be  fired  in  5  seconds,  3  trials; 
also  number  of  rounds  that  can  be  fired  in  1  minute,  3  minutes,  and  5 
minutes,  respectively,  and  finally  the  time  required  to  fire  100  rounds, 
noting  carefully  during  the  firing,  and  especially  at  end  of  each  25 
rounds,  the  condition  of  the  gun  as  regards  heat,  and  ease  and  certainty 
of  action. 

Two  detachments  of  men  alternating  every  26  or  50  rqunds,  as  may 
be  thought  advisable. 

RAPIDITY  WITH  ACCURACY. 

Fire  10  aimed  shots  as  rapidly  as  possible  at  the  1,000- yard  and 
1  mile  targets;  also  10  aimed  shots  at  targets  in  same  line  and  ranges 
of  500  and  1,000  yards  alternately;  also  10  aimed  shots  alternately  at 
targets  at  about  500  yards  range,  placed  about  75  feet  apart. 

DUST. 

The  mechanism  to  be  exposed  to  a  blast  of  fine  dust  in  such  manner 
as  to  insure  its  being  uniformly  and  equally  covered  with  the  dust,  after 
which  20  rounds  to  be  fired  as  rapidly  as  possible. 

EXCESSIVE  CHARGES. 

The  gun  to  be  fired  with  5  charges  giving  gradually  increasing  pres- 
sures up  to  45,000  pounds  per  square  inch  if  such  pressures  are  attain- 
able. 

DEFECTIVE    CARTRIDGES. 

The  gun  to  be  tested  with  defective  cartridges  in  the  samemanneras 
is  usual  in  the  trial  of  small  arms. 

Any  rounds  that  may  remain  after  the  above  tests  to  be  exx)ended  in 
such  manner  as  may  be  deemed  best  by  the  board  as  a  result  of  the 
circumstances  developed;  the  last  5  rounds  to  be  fired  after  the  mech- 
anism of  the  guuYia^\ie^\\^\x»\^^*\\v^V\iw:«vv^hand  uniform  manner. 

The  test,  iu  accotdauc.^ml\i\Xi'ei\v\Q^\^\?\\si^^^^^^^  1 

last. 
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The  length  of  the  gnn  from  the  seat  of  the  head  of  the  cartridge  case 
is  42.3  calibers.  The  gan  is  flred  by  a  trigger.  The  action  of  the  mech- 
anism in  manipulation  and  deliberate  firing  was  found  to  be  satisfac- 
tory, except  that  when  the  breechblock  is  closed  smartly  and  the  lever 
released,  the  instant  the  breechblock  strikes,  the  reaction  will  nearly 
always  reopen  it. 

The  device  for  clamping  the  gun  is  not  .convenient.  The  shax>e  of  the  , 
guide,  which  projects  from  the  rear  of  the  gun,  causes  the  point  of  the 
shell  in  loading  to  strike  the  lower  portion  of  the  chamber,  burring  it 
considerably;  to  remedy  this  and  to  facilitate  loading  a  small  triangu- 
lar piece  was  cut  from  the  upper  comer  of  the  guide  by  the  company's 
representative  at  his  suggestion. 

The  cartridge  can  be  forced  home  by  the  breechblock  when  it  is  short 
of  its  seat  in  the  chamber  5^^  inches. 

The  hydraulic  buffers  absorb  in  a  great  measure  the  energy  of  recoil 
of  the  gun,  which  they  limit  to  4  inches.  After  firing,  the  gun  returns 
to  the  firing  position  without  shock  or  rebound. 

Starting  with  the  breechblock  closed,  the  breech  mechanism  was 
removed  and  dismantled  by  one  man  (the  representative  of  the  gun)  in 
25  seconds,  using  no  tools  whatever  save  parts  of  mechanism.  At  the 
first  trial  two  parts  were  overlooked;  upon  a  secoud  trial  all  were 
removed  in  312  seconds.  They  were  replaced,  and  the  motion  of  firing 
executed  in  1  minute  and  9  seconds. 

In  action  the  parts  most  liable  to  injury  are  the  mainspring,  sear 
spring,  firing  pin,  and  extractor;  to  ascertain  the  time  required  to 
remove  these  parts  and  resume  firing,  one  shot  was  fired,  the  block 
removed,  the  four  parts  changed,  and  a  second  shot  fired  in  3  minutes 
and  33i  seconds. 

In  this  operation  of  dismantling  some  difficulty  was  experienced  in 
removing  the  action  pin.  This  pin  screws  into  the  block;  it  had  pre- 
viously been  readily  removed  and  replaced  by  hand.  On  this  occasion 
a  wrench  was  needed.  On  removal  it  was  found  to  be  slightly  bent,  and 
the  great  length  of  time  required  for  this  operation  as  compared  with 
the  time  required  for  dismantling  and  assembling  the  entire  mechanism 
is  accountea  for.  The  weight  of  the  breech  mechanism  complete  is  71-^ 
pounds. 

VELOCITY. 

The  maximum  velocity  attained  in  firing  5  rounds  was  1,880  foot- 
seconds;  the  minimum,  1,857  foot-seconds;  and  the  mean  1,871  foot- 
seconds. 

AOOUBAOY. 

At  1,000  yards  range,  the  mean  vertical  deviation  ^om  the  center  of 
impact  of  10  shots  was  1.85  feet,  the  mean  horizontal  deviation  0.7  foot, 
and  the  mean  deviation  1.97  feet. 

One  sighting  shot  wa  s  used  and  there  were  no  missfires.  The  sight 
was  set  at  900  yards. 

At  1  mile  ramge  there  was  but  1  sighting  shot.  Of  the  10  shots  fired 
at  the  target  there  were  no  misses;  the  deviations  were  as  follows: 
Mean  vertical,  2.44 feet;  mean  horizontal,  1.65  feet;  mean  deviation,  2.94 
feet.    Sight  set  for  1,600  yards. 

At  3,000  yards  there  were  7  sighting  shots.    Of  the  10  fired  at  the 
target  with  sight  set  for  2,700  yards,  there  were  no  misses,  and  the 
following  deviations  in  feet:  Mean  vertical,  5*,  iiL<b«.Ti  \iOxvio\sXa\^  VSs^^% 
mean  deviationj  6.43, 
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BAPIDITT. 

In  6  seconds  the  number  of  rounds  fired  was :  At  the  first  trial,  3;  at 
the  second  trial,  3;  at  the  third  trial,  2. 

The  number  fired  in  1  minute  was  20;  in  3  minutes,  65,  the  20  fired 
in  one  minute  being  determined  by  noting  the  number  fired  in  the  first 
minute  of  the  3.  In  the  3-minute  test  the  officers  alternated  in  loading 
and  firing  at  the  end  of  1.5  minutes. 

One  hundred  rounds  were  fired  in  4  minutes  and  41  seconds.  In  this 
firing  the  ammunition  was  placed  on  a  table  in  the  rear  of,  and  as  close 
to  the  piece  as  possible  without  interfering  with  the  handling  of  the  gun. 
Two  officers  loaded  and  fired,  exchanging  places  after  each  25  rounds. 
They  were  assisted  in  the  handling  of  the  ammunition  by  one  enlisted 
man.  After  the  thirty-seventh  round  the  buffer  cylinder  leaked  slightly 
and  was  tightened.  In  rapid  firing  the  breechblock,  when  opened 
quickly,  caught  the  empty  case  by  the  rebound  of  the  block  and  stopped 
the  case  unless  the  lever  was  held  down  hard  at  the  completion  of  the 
stroke;  otherwise  the  mechanism  worked  satisfactorily  tbroughont 
The  heat  generated  by  firing  was  so  great  that  rosin  melted  on  chase 
after  fiftieth  round. 

RAPIDITY  WITH  AOOTJBACT. 

In  firing  for  rapidity  with  accuracy  at  1,000  yards  1  sighting  shot 
was  used,  then  10  shots  at  target  without  a  miss.  The  deviations,  in 
feet^  were  as  follows:  Mean  vertical,  1.75;  mean  horizontal,  1.55;  mean 
deviation,  2.34.    Time  occupied  in  firing  10  shots,  2  minutes  37^  seconds. 

At  1  mile  range  there  were  3  sighting  shots.  Of  the  10  shots  at  target, 
all  hit.  The  deviations  in  feet  were:  Mean  vertical,  2.77;  mean  hori- 
zontal, 1.66;  mean  deviation,  3.24. 

Time  occupied  in  target  shots,  1  minute  48|  seconds.  A  new  main- 
spring was  put  in  after  the  third  sighting  shot. 

At  2  targets  at  500  yards  range,  placed  80  feet  apart,  there  were  fired 
in  all  3  sighting  shots,  2  at  No.  1  and  1  at  No.  2  target;  then  10  shots  at 
each  target,  alternating  at  every  shot.  There  were  no  misses  at  either 
target  of  the  20  rounds  fired.  The  deviations  were:  For  Target  No.  1, 
mean  vertical,  0.88  feet;  mean  horizontal,  0.68  feet;  mean,  1.11  feet 
For  Target  No.  2,  mean  vertical,  0.84  feet;  mean  horizontal,  1.06  feet; 
mean,  1.36  feet. 

Time  for  firing  20  rounds,  3  minutes  28  seconds.  The  sight  was 
adjusted  after  eighth  round.  In  the  firings  with  this  gun  the  drift 
scale  shows  a  tendency  to  move  slowly  to  the  left,  due  probably  to  an 
inclination  of  the  muzzle  to  the  right. 

At  targets  placed  in  same  line,  but  one  at  500  and  the  other  at  1,000 
yards  range,  2  sighting  shots  were  fired  at  each  target;  afterwau^s  20 
shots  were  fired  alternately  at  the  targets  without  a  miss.  The  devia- 
tions in  feet  were:  For  the  500-yard  target,  mean  vertical,  1.1;  mean 
horizontal,  1.46 ;  mean,  1.83.  For  the  1,000-yard  target,  mean  vertical 
1.2;  mean  horizontal,  1.44;  mean,  1.87.  Time  occupied  in  firing  20 
shots,  6  minutes.     The  plotted  targets  are  inclosed.  Plates  vn  and  Tin. 

DUST. 

The  attached  blue  print  shows  the  method  adopted  for  dusting  the 
mechanism.  A  lead  pipe  "A"  leads  from  the  pine  box  "C^to  the 
hand  bellows  in  the  blacksmith  shop.  The  dust  used  was  burnt  sand 
taken  from  the  proof  butts.    This  sand  is  converted  into  something  like 
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clay  in  apx)earaiice  by  tlie  passage  of  projectiles  tbroagh  the  butt,  bat 
it  retains  considerable  grit.  It  was  dried  over  the  boiler  before  use. 
As  it  pulverizes  readily  when  dry,  it  answered  well  for  this  test.  The 
gun  was  subjected  twice  to  this  test. 

At  the  first  test  the  gan  was  not  cleaned  afber  firing  defective  car- 
tridges, and  care  was  exercised  to  avoid  removing  residue  from  the 
mechanism  in  handling.  It  was  subjected  to  a  steady  blast  of  dust  for 
8  minutes,  2  men  working  the  bellows  as  uniformly  as  possible.  The 
gun  was  cocked. 

The  gun  was  then  remounted  and  the  time  required  to  open  the 
block,  and  fire  6  rounds  was  found  to  be  3  minutes,  27^  seconds. 

After  the  first  of  these  5  rounds  the  breechblock  opened  without 
difficulty,  but  it  was  necessary  to  use  some  water  before  it  would  work 
easily;  two  or  three  snappings  of  the  firing  mechanism  were  also 
necessary  to  free  the  dust  from  around  the  firing  pin. 

In  the  second  test  all  the  parts  of  the  mechanism  were  thoroughly 
washed  with  hot  water  and  soap,  then  caref  ally  dried,  and  lightly  oiled. 
The  gun  was  then  subjected  to  a  blast  of  dust  for  8  minutes;  as  before 
the  gun  was  not  cocked.  The  block  was  opened  without  difficulty.  It 
was  half  closed,  and  opened  rapidly  several  times  to  jar  the  dust  out  of 
the  mechanism,  and  a  bunch  of  dry  waste  was  forced  twice  through  the 
bore.  In  attempting  to  insert  a  cartridge  for  firing  it  was  found  that 
the  breech  could  not  be  closed,  and  it  was  necessary  to  withdraw  the 
cartridge  and  remove  the  dust  from  the  seats  for  the  extractors.  This 
done,  the  5  rounds  were  fired  without  difficulty,  no  oil  or  water  being 
used  throughout,  the  time  occupied  in  opening  the  block  and  firing 
5  rounds  being  4  minutes  and  12  seconds.  The  programme  called  for 
the  firing  of  20  rounds  after  dusting,  but  this  number  was  reduced  to  5, 
because  of  the  scarcity  of  ammunition. 

EXCESSIVE  PBESSUBES. 

To  ascertain  the  eflFect  of  abnormal  pressures,  6  rounds  were  fired, 
commencing  with  the  service  charge.  The  q^iantities  of  rifle  powder 
added,  and  the  pressures  per  square  inch  corresponding,  were  as  follows : 
Service  charge,  pressure  34,800  pounds;  1  ounce  add^,  35,100 pounds; 
2  ounces,  38,031 ;  2^  ounces,  39,982;  3  ounces,  43,956;  3^  ounces,  47,489 
pounds.  With  the  addition  of  3  ounces  a  slight  blowback  was  noticed. 
After  the  round  with  the  addition  of  3^  ounces,  the  firing  pin  was  so 
fouled  by  residue  that  it  was  necessary  to  employ  a  monkey  wrench  to 
remove  it  from  the  block.  The  cap  from  primer  was  found  blown  back 
into  hole  for  firing  pin,  wedging  it.  The  mainspring  was  also  slightly 
set.  Otherwise  no  difficulty  was  experienced  in  this  test.  The  breech 
mechanism  was  cleaned,  oiled,  and  replaced,  and  1  round  fired. 

DEFECTIVE  AMMUNITION. 

To  ascertain  the  effect  on  the  breech  mechanism  of  firing  with  defec- 
tive cartridges  the  latter  were  weakened  by  filing  through  the  rim  of 
the  head,  making  openings  at  the  extremities  of  two  diameters  at  right 
angles  with  each  other,  by  sawing  through  the  head  2  slots  at  right 
angles  and  each  half  way  between  the  primer  and  rim,  and  to  produce 
"blowbacks,"  by  ti'imming  down  thin  the  primers,  so  that  the  firing  pin 
would  cut  through.  In  the  first  case  the  cartridge  was  so  placed  in  the 
gun  that  the  solid  part  of  the  rim  came  opposite  the  extractor.  In 
firing  there  was  quite  an  escape  of  gas  as  was  expected^  but  the  breech- 
block opened  easily. 
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Under  the  second  conditions,  afttT  tiring,  the  breechblock  also  opened 
without  difficulty.  A  service  cartridge  was  next  fired  at  first  attein|>t, 
showing  all  the  parts  in  working  condition.  The  time  occupied  in 
tiring  the  3  shots  was  50  seconds. 

With  the  blowbacks  greater  difficulty  was  experienced,  as  there 
were  6  missfires  with  the  tirst  cartndge.  A  sound  cartridge  also  missed 
fire,  showing  some  trouble  wifh  the  firing  pin  The  mechanism  was 
dismantled,  and  the  old  pin,  fouled  with  residue  and  slightly  upset, 
removed.  With  a  new  pin  the  second  blowback  was  fired  at  first 
attempt. 

The  primer  of  the  third  blowback  failing  to  explode  after  2  attempts, 
the  cartridge  was  removed  and  a  bucket  of  water  was  thrown  over  the 
block  to  soften  the  residue  around  the  pin. 

After  3  more  failures  with  the  defective  and  1  with  a  sound  car- 
tridge, the  breech  mechanism  was  dismantled,  and  the  new  pin  found 
in  the  same  condition  as  its  predecessor,  fouled  with  residue  and  upset 

Another  new  firing  pin  was  substituted.  The  blowback  failed  after 
three  attempts.  A  sound  cartridge  was  introduced,  and  fired  at  first 
blow.  The  primer  of  the  blowback  again  failing,  although  well  indented, 
was  evidence  that  it  had  been  rendered  defective  in  the  thinning  process. 
A  new  blowback  having  been  prepared,  it  was  fired  without  a  missfire. 
With  a  service  cartridge  next  tried,  there  resulted  3  missfires.  Tlie 
block  was  dismantled,  the  parts  washed,  reassembled,  and  a  second 
unsuccessful  attemi)t  made  to  fire  the  same  cartridge.  The  block  opened 
with  difficulty.  The  mechanism  was  again  taken  apart  and  thorou<rhIy 
cleaned.  It  was  found  that  the  force  of  the  powder  gas  against  the 
firing  pin  had  driven  the  mainspring  back  against  the  block,  burring 
the  spring  and  indenting  the  block. 

After  removing  the  burr  and  assembling  the  mechanism,  a  service 
cartridge  was  fired  without  missfire. 

The  block  stuck  again,  probably  for  want  of  lubricant,  but  opened 
readily  after  a  pail  of  water  had  been  emptied  over  it. 

A  ^mall  spring  in  the  trigger,'  found  broken,  was  not  replaced,  not 
being  necessary.  The  time  occupied  in  firing  3  blowbacks  and  2  service 
or  sound  cartridges  was  41  minutes  and  13  seconds. 

BUST. 

The  gun,  not  cocked,  was  immersed  in  a  solution  of  15  per  cent  sal- 
ammoniac  and  85  per  cent  water,  by  weight.  Suspended  vertically,  it 
was  lowered  far  enough  to  cover  the  breech  mechanism,  and  remained 
immersed  25  minutes.  Before  it  was  put  in  the  rusting  solution,  it  bad 
been  cleaned  by  washing  with  hot  water  and  soap.  A  soft  plug  of  wood 
wrapped  with  a  piece  of  cartridge  bag  material  smeared  with  cosmoUne, 
was  driven  into  the  breech  of  the  gun  to  prevent  rusting  of  the  chamber. 
After  removal  from  the  bath  it  w  as  allowed  to  rust  for  48  hours.  In 
opening  the  block  the  mechanism  was  first  oiled,  one  man  kept  a  strain 
on  the  handle,  while  another  used  a  brass  drift  and  hammer  on  the 
block. 

It  was  not  necessary  to  dismantle  the  mechanism  until  after  the  firing 
of  6  rounds.  When  taken  apart  the  only  injury  was  to  the  main  shaft 
and  its  journal,  wliich  were  only  slightly  burred.  The  burrs  were  re 
moved  by  the  representative  of  tlie  gun. 

Time  occupied  \\\  o\>fe\vv\\^\Aiivi.k^  5  minutes;  in  opening  block  and 
firing  5  rouwda,  6  wuwwVe^  *^^  ^^vow^^. 

The  loadine;  awd  1i\TVB^^  ^vi^^  ^wv^Xvj  \A^\\X.,^.^.\\a3t^s^:s^x^^ 
Artillery,  andliieut.  l^l>.Yefe^,OY(i^^^vi^\^^^^\^^^^ 
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The  following  table  shows  a  sammary  of  the  general  results.    The 
test  was  completed  Jane  29, 1894, 347  rounds  having  been  fired : 

Weight ^ ....pounds..  756 

Caliber inches..  2.244 

Length calibers..  421*^ 

Weight  of  breech  mechanism .• ponnds..  771*^ 

Number  of  parts  of  breech  mechanism 15 

Time  to  dismantle  breech  mechanism : seconds. .  31| 

Time  to  assemble  breech  mechanism 1°>  9" 

Distance  from  seat  in   chamber  at  which  breechblock  will  force  car- 

tridgohome inches..  5iV 

Time  to  fire  1  round,  change  mainspring,  searspring,  firing  pin,  and  extrac- 
tor, and  fire  another  round 3"»  33J*. 

Time  of  fire,  100  rounds 4™  41" 

Number  of  rounds  fired  in  1  minute 20 

Number  of  rounds  fired  in  3  minutes 65 

Number  of  rounds  fired  in  5  seconds,  first  trial 3 

Number  of  rounds  fired  in  5  seconds,  second  trial 3 

Numbei  of  rounds  fired  in  5  seconds,  third  trial 2 

Time  to  fire  2  defective  and  1  service  cartridge seconds. .  50 

Time  to  fire  5rounds  after  dusting,  first  test 3"  27J* 

Time  to  fire  5  rounds  after  dusting,  second  test 4"  12" 

Time  required  to  fire  3  blowbacks  and  2  service  cartridges 41™  13* 

Time  required  to  open  breechblock  and  fire  5  rounds  after  rusting ^^25^ 

Mean  velocity foot-seconds..  1,871 


Mean  vertical  deviatioii feet. . 

Mean  horizontal  deviation .  .do . . . 

Mean  deviation do... 

Kiimber  of  hits 

Number  of  miasea 

Time  to  fire 

Time  to  fire  both  targets 


Accoracy. 


1.000 
yards. 

1.85 
0.7 
1.97 
10 
0 


ImUe. 


2.44 
1.S5 
2.94 
10 
0 


3,000 
yards. 


S.O 
4.04 
6.43 
10 
0 


Accuracy  with     Altematinff 
rapidity.        two,  500  yards. 


1,000 
yardH. 


1.75 
1.55 
2.34 
10 
0 
2-  374« 


1  mile. 


2.77 
1.66 
3.24 
10 
0 
l-48i" 


No.l. 


0.88 
0.68 
1.11 
10 
0 


No.  2. 


0.84 
1.06 
1.36 
10 
0 


3->28' 


Alternating 
500  yards  and 
1,000  yards 


500 
yards. 


1.1 
1.46 
1.83 
10 
0 


1,000 
yards. 


1.20 
1.44 
1.87 
10 
0 


6» 


Firing  record  and  8  plates  are  inclosed. 

Frank  H.  Phipps, 
Major^  Ordnance  Department^  U.  8.  Army,  President. 

Frank  Heath, 
Captain,  Ordnance  Department,  U.  8.  Army. 

William  Crozier, 
Captain,  Ordnance  Department,  U.  8.  Army. 

The  OmBF  OP  Ordinance,  U.  8.  Army, 

Washington,  D.  C. 
(3106) 
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Record  of  firing  wiik  Maxhi^Nordmtfeli  S-pounder  rapid-fire  gun,  Ko,  5761  {Mk,  II, 

[Ot^ect  of  firing. 


Drt..    •-•' 

No. 

of 

Are. 

Elevation. 

Instru- 
mental 
velocity, 
125  feet 

from 
mnzsle. 

Preaanre, 

per  square 

inch  of 

bore. 

Deflec- 
tion 
points. 

Reooil. 

Mat  1 

O         ' 

FMt. 

Pounds. 

Indm, 

May  2 

1 

2 

8 

4 

6 

6 

7 

8 

0 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

*^ 

May  2 

M 

May  2 

•  ••*^  «••••• 

^ 

May  2 

io  20 

May  2 

May  2 

May  2 

May  2 

••*••■•••> 

May  2 

May  2 \ 

May  2 

May  2 

May  2 

. 

May  2 

May  2 

1 j 

May  2 

....... ...J 1 

May  2 

May  2 

1 

May  2 '. .'..!. ".'..!11. 

....1 

May  2 "...I....!.."!"!!!!!!!. 

1 

May  2 11.^ ','..', 

1 

May  2 

May  2 1.'.''. .11... 

May  2 .' .'!!.. '...I...!.".*.".'. 

■ 

• 

• 
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,  weight  756  pounds),  at  Sandff  Hook  Proving  Ground,  May  1  to  June  B9,  1894. 
>f  gnn-l 


Wind, 
rongtii  And 
ilrMtion. 


SpeoiAl  rsnuffks  about  each  fire,  such  aa  effect 
on  piece,  action  of  breech  mechanJam,  eon- 
samption  of  powder,  toand  of  prcueotile  in 
flight,  scattering  of  fragments,  etc. 


Fired  to  aea  at  the  extreme  eleyation  per- 
mitted by  the  monnt. 


Fired  into  sand  butt , 


General  remarks. 


'  This  gun  is  42. 3  calibers  longfirom 
seat  of  head  of  cartridge  caae  to 
mnsale. 

Weight  of  breechblook  and  breeoh 
mechanism  complete,  including 
extractor  and  handle,  77.0 
pounds. 

Starting  with  the  breechblock 
closed  the  breech  mechanism 
was  removed  and  diimantled  by 
1  man  (representing  the  gun) 
in  25  seconds,  using  no  tools 
whatever  save  parts  of  mechan- 
ism. At  the  first  trial  2  parts 
wme  forgotten.  ITpon  being  al- 
lowed a  second  trial  the  opera- 
tion was  completed  in  81|  sec- 
onds, nothing  forgotten. 

The  breech  mechanism  of  this  sun 
consists  of  15  parts,  Induaing 
the  breechblock  itself  and  the 
handle  by  which  it  is  manipu- 
lated. Ijie  mechanism  was  as- 
sembled, replaced  in  the  gun, 
and  the  motion  of  firing  exe- 
cuted, all  in  1  minute  and  0 
seconds. 

The  time  was  taken  by  the  proof 
officer,  using  a  step  watch  which 
reads  to  one-fifth  of  a  second. 

Lieute.  Harmon,  First  Artillery, 
and  Peck.  Ordnance  Depart- 
ment, did  all  the  loading  and 
firing. 

The  gun  is  fired  by  means  of  a 
trigger. 

The  breechblock  will  force  the 
cartridge  home  when  it  is  5A 
inches  short  of  ito  seat  m 
chamber. 

The  recoil  produces  no  blow  on 
the  shoulder  of  the  operator. 

The  lower  left  portion  of  the  en- 
trance into  tne  chamber  was 
burred  ^nsiderably  by  the  point 
of  the  shell  striking  it  in  loading 
rapidly.  This  was  caused  by 
the  shape  of  guide  which  pro- 
Jectofh>mthe  rear  of  gun.  ^urrs 
removed. 

By  dosing  the  breechblook  smartly 
and  releasing  the  lever  the  in- 
stant the  breechblock  strikes, 
the  reaction  will  open  the  block 
nearly  every  time. 

The  device  for  clampiug  the  ele- 
vation is  not  convenient. 

A  small  triangular  piece  was  cut 
ttota.  the  upper  comer  of  the 
rear  guide  by  the  representative 
of  the  run  and  at  nis  sugges- 
tion, tonoilitate  loading, 
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Record  of  firing  with  Maxim -Xordenfelt  O-pounder  rapid-fire  gun  ^  No.  5701  {Mk.  II,  1893, 

[ToobUin 


Dmte. 


Maya 
M»y8 

lCfty3 

Hays. 

HftyS 

Hay  3. 


No. 
of 

fire. 


25 
26 

27 

28 

29 

30 


EleTBtiOD. 


Instru- 
mental 
velocity, 
125  feet 

from 
muzzle. 


Feet 


I 


1,876 
1.872 
1.870 
1.860 
1,880 
1.880 
1,854 
1.859 
1,871 
1.881 
50-fi|« 


Pressure, 

per  sqnare 

incn  of 

bore. 


Pottfub. 


Beflec- 

tion 
iminte. 


ReeoiL 


JIMMS* 


[For  rtpiditj, 


May 


c  31 
]  to 
(     132 


\ 
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ttmgkt  766  jio«fi4«),  at  Sandy  Book  Proving  Ground,  May  1  to  June  29, 1894^Cont\\. 
▼elocitiea,] 


Wind, 

strength  and 

direction. 


Special  remarks  abont  each  fire,  such  as  effect 
on  pieoe,  action  of  breech  mechanisin,  con- 
sumption of  powder,  sound- of  projectile  in 
flight,  scattering  of  firagments,  etc. 


Warming  charge 


General  remarks. 


>  Elevation  changes  on  firing. 


100  rounds.] 


Recoil  for  87  rounds,  4 A  iucheB; 
recoil  for  1  round,  4  inches. 

Rounds  31  and  32  fired  to  sea  to 
note  the  place  of  striking. 

After  87  rounds  cylinder  leaked 
slightly  (tightened). 

In  rapid  firing,  when  the  breech- 
block is  opened  quickly,  the 
empty  case  is  caught  by  the  re> 
bound  of  the  block  and  stopped, 
unless  the  lever  is  held  down 
hard  bv  the  hand  at  the  comple- 
tion of  the  stroke. 

Time  to  fire  100  rounds,  4  minutes 
41  seconds. 

Rosin  melts  on  chase  after  50 
rounds. 

Soft  solder  hardened  in  17  minutes 
from  end  of  firing. 

Rounds  47, 62,  and  75,  gun  missed 
fire. 

In  firing  for  rapidity  the  ammunl> 
tion  was  placed  on  a  table  in  rear 
of  the  gun,  and  as  close  to  it 
as  possible  without  interfering 
witn  the  handling  of  the  gun. 
Taking  the  ammunition  from  thfs 
table,  3  men  served  the  ff'un. 

The  missfires  during  the  firing  for 
rapidity  probably  were  not  due 
to  defective  cartridges,  but  were 
caused  by  keeping  pressure  on 
the  trigger  while  the  block  was 
being  closed.  The  sear  can  be 
disengaged  in  this  manner,  and 
the  blow  of  the  firing  pin  is  then 
delivered  on  the  wedge,  through 
lu^s  on  the  rear  of  tne  pin,  but 
it  18  impossible  for  the  firine  pin 
to  strike  the  primer  until  the 
block  is  completely  dosed. 

Lients.  Hannon  and  Peck  alter- 
nated in  loading  and  firing. 

The  changes  were  made  after  each 
group  of  25  rounds. 
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Record  of  firing  with  Maxim-Nordenfelt  d^poundor  rapid-fire  gun,  No.  5761  {Mk,  II,  f89S, 

[Test  gnn  fi>r  aeen 


M»y  8. 

Mays. 

May  8. 
Mays. 

Mays. 

Mays. 
Mays. 


Date. 


Mays 
M«y  8 
Mays 
May  8 
May  8 
Mays 
M«y  8 
Mays 
Mays 
Mays 


Ko. 

of 

fire. 


183 

134 
135 
136 

137 

138 
189 


140 
141 
142 
143 
144 
145 
146 
147 
148 
149 


Elevatkm. 


Instm- 

mental 

velocity, 

125  feet 

firom 
mazsle. 


O         ' 

6      9^ 

4  56 

4  25^ 
4      54 

4  18 

4  20 

4  261 


Feet. 


4    26| 


Preasnre, 

per  square 

inch  of 

bore. 


Pounda. 


Deflec- 
tion 
pointe. 


je^^- 


H 


H 


H 


BeoolL 


Inehet. 


2| 
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weight  756  pounds),  at  Sandy  Hook  Proving  Ground,  Mag  2  to  June  99, 1894 — Cont'd, 
racy  at  8,000  yarda.] 


Wind, 

strength  and 

direction. 


M 

a 

i 

u 

a 
s 

s| 

si 
I"- 


O 


9 

a 

a 


Spedal  reroarke  about  each  fire,  tnch  aa  effect 
on  piece,  action  of  breech  mechanism,  con- 
samption  of  powder,  sound  of  projectile  in 
flight,  scattering  of  nagmenta,  etc. 


At  discharge  musile  dropped  5  minntes  and 
moved  to  the  right  8.0  points.  Struck  250 
yards  beyond  and  60  yards  to  the  left  of 
target. 

At  discharge  muzsle  moyed  4  points  right 
and  raised  24  minutes  in  elevation.  Struck 
300  yards  beyond  and  on  line. 

Sight  set  at  2,700  yards.  Elevation  increased 
44  minntes  ana  direction  4.4  points  right 
upon  flrins.    Struck  lOOyards beyond. 

Sight  set  at  2, 600  yards .  Elevation  increased 
35(  minutes  and  direction  4.5  points  right. 
Struck  46  yards  in  front  and  3d  yards  right 
of  target. 

Sight  set  at  2,650  yards.  Direction  changed 
3.5  points  right.  Struck  10  feet  right  and 
15  feet  beyond  target. 

Sight  set  at  2.660  yards.  Struck  13  yards  in 
front  and  9  varus  right  of  target. 

Sight  set  at  2,700  yards.  Struck  1  foot  be- 
low and  8  feet  left  of  center  of  target. 

TARGET. 


From  center  of 
target. 


Vertical.  '  ^^'^f"^* 


From  center  of  impact. 


Vertical.     Horizontal. 


> 


o 


A 
M 

S 


C 
& 


5 
4 
8 
5 


3 
1 


7 
13 


2 
7 
9 
5 
3 


3 
1 

14 


1 
6 


1.4 


5.4 
4.4 
8.4 
5.4 


n 


i      M 
\       ^ 


2.G 


2.6 
0.6 


3.3 
5.3 
1.3 


1.7 


6.6 
12.6 


10.3 


0.7 
4.7 
0.7 
0.7 
2.7 


General  remarks. 


Aimed  at  the  upper  left  comer. 

French  quadrant  used. 

The  drift  scale  moves  slowly  to 
the  left,  probably  due  to  the 
muzsle  moving  to  the  right  on 
firing. 


Konnd  140,  sight  set  at  2,700  yards. 
•  First  to  count  on  target. 

Center  of  impact—  Feet. 

Below 0.4 

Right 3.7 

Mean  vertical  deviation  trxxm. 

center  of  impact 5 

Mean    horizontal    devistion 

from  center  of  impact 4. 04 

Mean  deviation  ftt>m  center 
of  impact... 6.43 

Round  140,  shell  irregular  in  flight. 
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Record  of  firing  with  Maxtm-Nordenfelt  H-pounder  rapid-fire  gunj  No,  S761  {Mk.  II,   89$^ 


HayO. 


Date. 


No. 

of 

fire. 


M»y» 

M»y9 ^ 

M»y9 

May© 

May9 

May9 

May9 

May9 

May9 

MayQ 

May  11 


150 


151 
152 
153 
154 
165 
156 
157 
158 
150 
180 


Klevation. 
(Quad- 
rant.) 


2    05 


Instni- 

mental 

velocity, 

125  feet 

from 
mnssle. 


Feet. 


2    05 


Press  are, 

per  square 

inch  of 

bore. 


Beliec- 

tiou 
points. 


Pounds. 


Bight. 


RecoiL 


IndtM. 


[Test  gon  for 


May  11 1«2 

May  11 163 

May  11 164 

May  U 165 

May  11 166 

May  11 167 

May  11 168 

May  11 169 

May  11 .\  Vl^v- 

May  11 .\  m\. 


161 


:\:--: 


\- 


Lti/t. 
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weight  756p<mnd8)f  at  Sandy  Hook  Proving  Ground,  May  1  to  June  29, 1894 — Cont'd, 
aoenniey  at  1  mile.] 


Wind, 

strength  and 

direction. 


Special  remarVa  about  each  fire,  duch  as  eflfect 
on  piece,  action  of  breech  mechanism,  con- 
sumption of  powder,  sound  of  projectile  in 
flight,  scattering  of  fragments,  etc. 


Elevation  by  sight,  1,600  yards.  This  car- 
tridge failed  in  rapidity  test,  but  fired  thiH 
time  at  first  attempt,  also  the  next  2  rounds. 
Struck  100  yards  m  rear  and  10  feet  right  of 
target. 

TARGET. 


u  — 
vco 

li 

«  « 

•^  3  ^ 
a  i»    • 

tsa 
S  ^ 


go  ^ 


§ 

.a 


1^ 


10 

e 

0 
10 
12 
12 
12 
12 
12 
12 


From  center  of 
target. 


Vertical. 


3 


2.5 


3 


o 


0.5 
2.5 


0.5 
1 


3 


5.5 


Horizon- 
tal. 


tit 
g 


1.5 


From  conter  of  impact. 


Vertical. 


> 


5.5 


0.5 
2 


1 
2 


2.55 


2.05 


2.55 


5:05 


o 

I 


0.95 


2.95 


Horisontal. 


ft 


2.35 


1.85 


0.95 


1.45 


3.45 


2.45 


0.35 


1.35 


2.35 


3 


General  remarks. 


Aimed  at  the  upper  left  comer. 


5.15  ! 


0.15 


1.63 


0.65 


0.65 


Bound  151,  the  first  to  count  on 
target. 

Center  of  impact—  Feet. 

Above 0.45 

Left 0.35 

Mean  vertical  deviation  from 

center  of  impact 2. 44 

Mean    horizontal    deviation 

from  center  of  impact 1. 65 

Mean  deviation  from  center 
of  impact 2. 94 


accuracy  at  1,000  yards.] 


1     a 

'  1 
1 

% 
II 

9 

1 

■ 

1 
I 

12 
12 

1  12 
i    0 

1  12 

12 

7 

7 

6 

Elevation  by  sight,  900  yards.    Struck  target  ' 
3  feet  below  and  5  feet  right  of  center. 

TARGET. 

\  Aimed  at  the  top  of  center  of  tar- 
>       get. 

From  center  of 
target. 

From  center  of  impact. ' 

Vertical. 

Horizon- 
tal. 

Vertical. 

Horizontal. 

I 

Center  of  impact —                  Feet. 

Above 0.35 

Right 0.3 

Mean  vertical  :1.  vlation  from 
'     center  of  impact 1.85 

a 

> 
< 

1.5 

'a'* 

4.5 

c 
1 

1 

• 
ft 

« 

1 

•  •• 

> 

1.15 

• 

1 

i 

1.3 

....,.) 

Mean    horizontal    deviation 
from  center  of  impact 0. 7 

2 
2 
2 
1.5 

1 

0.5 
0.5 

( 
2.5 

1 

2.35 
2.35 

0.2 
0.2 

i  Mean  deviation  ft^m  center 

'6.3' 

.\\'.'.\\ 

0.3 
1.3 

0.3    , 

of  impact 1.97 

1 

2.35    

1. 85       2. 2 

0.7 

1 

. 

2.65 
4.15 

0.65* 
0.65 

1 

0.6   

0 

0.35 

'6.' 2* 

J 

I 

\ 
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APPENDIX   33  C. 


Record  of  firing  mth  Maxim- Xordenfelt  S-pounder  rapid-fire  gun,  No,  6761  {Mk,  11,  ISSSj 

[Tart  for 


Bttte. 


June  1 

June  1 r 

Jane  1 

June  7 

June  7 

June  7 

June  7 

June  7 

June  7 

June  7 


No.    I 

of     lElevatioD. 
fire. 


O         ' 


Instru- 
mental 
velocity, 
125  feet 

ftom 
muzzle. 


Feet. 


172 


{ 


174 

to 

238 


i     246  : ) 


247 
248 
249 
250 
251 


252 


253 


Preesnre 

per  square 

inch  of 

bore. 

Deflec- 
tion 
point*. 

Beoofl.  1 

1 

Pounda. 

1 
Indus, 

4.  34,800 

4,  35.100  ; 

4,  38,0:)l  . 

4.  30,982 

i.  48,056 


4.  47,480 


[Test  with  defect 


Jane  11.... 

254 

255 
256 

Jane  11 

• 

1 

JnnA  11  .           .       ........ 

i 

TEST  OF  6-PDB.  MAXIM-NORDENFELT  GUN. 
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weight  756  pounds),  at  Sandy  Hook  Proving  Ground,  May  1  to  June  29, 1894 — Cont'd, 
rapidity.] 


Wind, 

strength  and 

direction. 


Special  remarks  abont  each  fire,  such  as  efllBct 
on  piece,  action  of  breech  mechanism,  con- 
sumption of  powder,  sound  of  pn^ectile  in 
flight,  scattering  of  firagments,  etc. 


'  Time  to  fire  1  round,  dismount  block,  change 
mainspring,  sear  spring,  flrins  pin  and 
extractors,  mount  and  fire  another  round 
(173),  3  minutes  33|  seconds.  The  great 
length  of  time  required  for  this  opera- 
tion, as  compared  with  the  time  in  'vniioh 
the  entire  mechanism  was  dismantled 
and  assembled,  was  caused  by  the  diffi- 
culty of  removing  the  action  pin.  This 
pin  screws  into  the  block  and  on  previous 
occasions  had  easily  been  removea  and  re- 
placed bv  hand ;  this  time  a  wrench  had  to 
be  used  both  to  remove  and  to  replace  it. 
The  difficulty  was  caused  by  the  pin  men- 
tioned being  slightly  bent.  It  was  not 
straightened. 

'  Rounds  fired  in  1  minute,  20;  rounds  fired  in 
3  minutes,  65;  1  missfire  counted  as  a 
round  fired.  The  number  of  rounds  fired 
in  1  minute  was  determined  by  noting 
the  number  fired  in  the  first  minute  of  the 
3-minute  test. 

(Bounds  fired  in  5  seconds,  first  trial,  8; 

<     rounds  fired  in  5  seconds,  second  trial,  3 ; 

(     rounds  fired  in  5  seconds,  third  trial,  2. 

Service  charge 

1  ounce  rifle  powder  added  to  charge 

2  ounces  rifle  powder  added  to  charge 

2(  ounces  rifle  powder  added  to  charge 

3  ounces  rifle  powder  added  to  charge.  Slight 
blowback. 

3^  ounces  rifle  powder  added  to  charge.  Fir- 
ing pin  foulftd  by  residue  so  that  a  monkey 
wrench  had  to  oe  used  to  remove  it  from 
the  block.  Cap  from  primer  blown  back 
into  hole  for  firing  pin,  wedging  it.  The 
mainspring  was  found  slight^  set. 

The  breech  mechanism  was  cleaned,  oiled, 
replaced,  and  ronnd  253  fired. 


General  remarks. 


In  firings  of  June  1  the  arrange- 
ment of  the  ammunition  and  toe 
number  of  men  serving  the  piece 
were  the  same  as  in  the  100- 
round  test  for  rapiditr. 

In  the  3-minute  test  Lieuts.  Har- 
mon and  Peck  alternated  in  load- 
ing and  firing,  changing  at  the 
end  of  each  1.5  minutes. 


ive  cartridges.] 


The  cartridge  case  was  prepared  by  filing 
obliquely  through  the  edge  of  the  rim  so 
as  to  Just  show  an  opening  to  the  interior 
at  the  junction  of  the  headand  wall.  The 
slots  are  at  the  extremities  of  two  diame- 
ters, at  right  angles  with  each  other.  Car- 
tridge placed  in  tlie  gun  so  that  the  solid 
part  or  the  rim  came  opposite  the  extract- 
ors. There  was  quite  an  escape  of  gas,  as 
a  matter  of  course,  but  the  block  opened 
easily. 

The  cartridge  case  was  prepared  by  sawing 
slots  through  the  head  so  as  Just  to  show 
an  opening  to  the  interior.  The  slots ^were 
at  right  angles  with  each  other,  and  each 
was  half  way  between  the  primer  and  the 
rim.    Block  opened  without  difliculty. 

Service  cartridge.  Fired  at  first  attempt, 
showing  all  parts  in  working  condition. 
Time  to  fire  2  defectives  and  1  service 
round,  50  seconds.  The  gun  was  taken  to 
the  blacksmith  shop  to  bo  dusted  without 
any  part  being  cleaned  in  any  degree. 
Care  was  exercised  to  avoid  removing 
residue  from  the  breech  mechanism  in 
handling  the  gun. 
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APPENDIX  33  C. 


Record  of  firing  icith  Maxtm-Nordmfelt  B-pounder  rapid-fire  gun,  No,  5761  {Mk,  II,  ISS^ 

[Dui 


Date. 

• 

So. 

of 

Are. 

Elevatloa. 

Inatra- 
mental 
velocity, 
125  feet 
Jrom 
mnzale. 

Preaanre, 

per  aqaare 

incb  of 

bore. 

Deflec- 
tion     ;    Kecoil. 
pointa.    ) 

•Time  11................................ 

257 
358 

299 

260 

361 

o       ♦ 

Feet. 

Poundi, 

j  Indus. 

1 

Jmie  11 ............................. 

I 

• 

JnnA  11 --. .... .......«.««•. 

f 

iTiuie  11................................ 

1 
1 
1 

Jnne  11.................. .......... 



1 

i 



1 

1 
1 

[For  accaraoy  with  rapidity  at  two  500-yard  tugeu 


June  12 

262 
263 
264 

265 
267 
269 
271 
273 
275 
277 
t        279 
281 
283 

266 
268 
270 
272 
274 
276 
278 
280 

••■•' 

JnnA  12                 .  .  . 

1 

JniiA  12 

■Inne  12. ................................ 

t 

• 

' 

JnnA  1*^ 

.TnviA  12 



... 

•TnnA  12                                            -          .  - 

*  «• *•••«>•«• 

Jnno 12               

1 

>TiiTiA  12                                                         -    - 

.Tniin  12 



*****"**''j'"' 

. 

Jnne  12                             . .             

*«••««■«•• 

Jiinp  12         * 

.....  .... 

June  12                          ...         .. 

.TnnA  12 

1 
1 

Jane  12 

June  12 

i 

June  12 

•  • •  ••       I 

Jnne  12 

Juno  12 

1 

June  12 

1 

i  •••• 

1 

n^nnfi  12            «*••...••••.  .«.•-•»••«•. 

.....|. ......... 

\..........'. ......... 

.TfifftA  12                         .    . ............ ..^ 

A        "JM 

A x ::... 

\*---^ .-_.. 

O  lllMJ  A*.  •.••••••••••••"•••••*•*** "                  \                       \                           \                          \-       

I 

TEST  OF  6-PDB.  MAXIM-NORDENFGLT   GUN. 
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fht  766  pounds),  at  Sandy  Hook  Proving  Ground^  May  1  to  June  S9, 1894^ConVd. 
1 


Wind, 
ireogth  and 
direction. 

Speciftl  remarks  aboat  aach  flro,  Buchas  effect 
on  piece,  actioii  of  breech  mechanism,  con 
Rnmptlon  of  powder,  sound  of  projectile  in 
flight,  BC«ttenng  of  fragments,  etc. 

(Breechblock  opened  without  diffloiilty.  bnt 
it  was  necessary  to  use  some  water  before 
<    it  would  work  easilv,  and  it  required  two 
1    or  three  snappings  aue  to  the  dust  around 
I    firing  pin. 

Some  water  was  thrown  over  block  at  this 
round. 

The  gun  was  not  sponged  before  this  firing, 
there  being  little  or  no  dust  in  the  bore. 

Oeneral  remarks. 


The  attached  blue  prints  show  the 
method  adopted  xorHusting  the 
mechanism.  A  is  a  lead  pipe 
leading  from  the  pine  box  C  to 
the  hand  bellows  in  the  black* 
smith  shop.  The  gun  was  eock* 
ed.  The  dust  used  was  burnt 
sand  from  tne  proof  buVs.  The 
passage  of  projectiles  through 
this  sand  converts  it  into  some- 
thing similar  to  day  in  appear- 
anoe,  but  it  retains  considerable 
srit.  This  was  dried  orer  the 
Miier.  It  pulverises  readily 
when  dry,  and  answered  well  for 
this  purpose.  The  gnn  was 
subjected  to  a  blast  of  dust  for 
8  minutes,  2  men  working  on  the 
bellows  as  uniformly  as  practi- 
cable. After  being  dustm,  the 
gun  was  remounted,  and  the 
time  to  open  the  block  and  fire 
the  5  ronndb  was  noted.  Time, 
3  minutes  27^  seconds. 


ed  80  feet  apart,  alternating  on  the  two  targets.] 


«3 

S 

d 
M 

u 

§ 
i 


Ci 


E 

00 


u 
IS 

a 

d 


t 


Fired  at  No.  1  target.  Elevation  by  sight,  600 
yards.  Struck  target  3  feet  below  and  I 
foot  right  of  center. 

Fired  at  No.  2  target.  Elevation  by  sight, 
610  yards.  Struck  target  2  feet  3  inches 
below  and  1  foot  6  inches  right  of  center. 

Fired  at  No.  1  target.  Elevation  by  sight 
630  yards.  Struck  target  1|  feet  above  and 
2  feet  8  inches  right  of  center. 

TARGET  No.  1. 


From   center   of 
target. 


Vertical. 


• 

• 

5 

-< 

» 

0.667 

6.5 

1.25 

2.25 

3.167 

2.417 



1.5 

1.167 

1.667 

3.333 

Horizon- 
tal. 


u 


4.25 

2 

3.25 

3.25 

3.583 

3 

2.667 

2 

2 

1.833 


From  center  of  impact. 


Vertical. 


V 

I 


0.5582 
1. 4752 
0.7252 


1.6415 


o 


0. 1918 
0.52^8 
0.0248 


Horisontal. 


.a 

Ml 


« 

2 


1. 0248^1. 4667 
2. 1918 
0.4418 


0.7833 


0.4667 
0.4667 
0.7997 
0.2167 


0.1163 
0.7833 
0. 7833 
0.9503 


TARGET  No.  2. 


0. 

1. 

2 

3 

2. 

1. 

1. 

2. 

3. 

13. 


5    1. 
083. 


583. 
75  . 
833|. 
5  i- 
667 
833 


0.583t 

1.167| 

0.5    ! 

1.5 

1.833; 

3.333i 

3.833 

2.583 

3.5 


[0.7251 
0.3081 


0.2251 
1.3921 
1.5581 


1. 7749 
1. 1919 
0.2749 


Aimed  at  bnirs-eye. 
Sight  had  to  be  acUusted  after  the 
eighth  round. 


Center  of  impact—  Feet. 

Above 1.6918 

Right 2.7838 

Mean    vertical    deviation 

firom  center  of  impact —  0.88 
Mean  horizontal  deviation 

from  center  of  tmi>act. . .  0. 68 
Mean  deviation  fVom  center 
of  impact 1.1141 


0. 5249 

0. 4419il.  3498 
1.8498 
0.5098 
1.5168 


11.4002 
0.9832 
0. 8162 
1.4832 
0.4832 
0.1502 


Center  of  impact—  Feet. 

Above 2.2749 

Right 1.9832 

Mean     vertical    deviation 

from  center  of  impact 0.8417 

Mean  horisontal  deviation 

from  center  of  impact 1. 0632 

Mean  deviation  from  center 
of  impact 1.856} 

Time  to  fire  the  20  rounds,  3  niii^- 
utes  and  28  seconds. 


OffP  94- 


•X 


!■■     I»    ■,  ■■  ■      ■»  I  JJUX        *»  l^'Jt" 
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APPENDIX  33  C. 


Record  of  firing  with  Maxim-Nordenfelt  G-pounder  rapid-fire  gun,  Xo,  5761  {MJt.  II,  183S 

[Taitfa 


Date. 

No. 

of 

fire. 

EleratiOD. 

Inatru* 
mental 
velocity, 
125  feet 
from 
muBzle. 

Premnre, 

per  square 

inch  of 

bore. 

Deflec- 
tion 
pointa^ 

I 

i    . 
SeeoO. 

f 

J  une  12 

285 

O         ' 

1 
Fett.     \    Ptnmdt. 

Jruket.  j 

Judo  12 

1 

280 

287 
288 

280 

• 

June  12 i , , . 

June  12 

1 

- 



June  12 



» 

1 

1 

1 
1 
1 

TEST  OP  6-PDR.  MAXIM-NORDENFELT  QDN. 
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weight  756  pounds)  f  at  Sandy  Hook  Proving  Ground,  May  1  to  June  S9, 1894— ConVd, 
blowbocks.] 


Wind. 

sfareDgth  ftnd 

direction. 


Special  remftrks  about  each  fire,  anch  as  effect 
on  piece,  action  of  breech  inechanimn  con- 
aumpUon  of  po^rder,  aonnd  of  prctjectile  in 
flight,  acattering  of  fragments,  etc. 


Blowback 

Six  misaflreti.  A  seryice  cartridge  waa  tried 
and  it alsoraiaaed .  Upon  dismounting  the 
breech  mechanism  the  firing  pin  was  found 
fouled  by  residue  and  alightlv  upset;  a 
new  one  waa  subetitnted.  The  second 
blowback  waa  fired  at  the  first  attempt 
with  the  new  pin. 
Blowback.  Two  attempts  failed  to  explode 
the  primer.  The  cartridge  was  removed 
and  a  bucket  of  water  was  thrown  over  the 
block  to  soften  the  residue  around  the  pin. 
Keplacing  the  cartridge,  3  more  missfires 
occurred.  A  service  cartridge  was  substi- 
tuted and  it  also  missed  fire.  The  breech 
mechanism  was  dismantled  and  the  new 
pin  found  foule<1  by  residue  and  upset  hist 
as  the  old  one  had  been  by  the  preceding 
round.  Another  new  firing  pin  was  sub- 
stituted. The  blowback  cartridge  was 
then  tried  again,  the  result  being  3  miss- 
fires.  A  service  cartridge  wab  substi- 
tuted, and  fired  at  the  first  attempt. 

'The  blowback  was  again  tried  and  again 
failed.  The  primer  waa  well  indented. 
It  had  evidently  been  rendered  defective 
in  thinning.  A  new  blowback  wasonlered 
prepared  and  when  ready  was  fired  at  thu 
first  attempt. 

*  A  service  cartridge  tried  next  resulted  in  3 
missfires.  The  block  was  dismantled, 
the  parts  washed,  reassembled,  and  the 
service  cartridge  tried  again;  it  again 
failed  and  the  block  was  open<Kl  with  con- 
siderable diflSculty.  The  mechanism  was 
again  dlsmantlea  and  the  parts  ihor- 
ouglily  cleaned.  The  force  of  the  powder 
gas  aj^ainst  the  firing  pin  was  sufficient 
to  dnvo  the  maiuspnng  back  against  the 
block,  burring  the  spring  and  indenting 
the  block.  The  burr  was  removed  fimm 
the  spring  b^  a  couple  of  rubs  with  a  file. 
The  mechanism  was  assembled  and  a 
service  cartridge  fired  at  the  first  attempt. 
The  blockagaih stuck,  owing,  probably,  to 
the  absence  of  lubricant ;  it  was  opened 
quite  readily  after  emptying  a  ^ail  of 
water  over  it.  A  small  spring  m  the 
trigger  found  broken  was  not  replaced, 
not  being  necessary.  Time  to  fire  the  3 
blowbacks  and  2  service  cartridges,  41 
minutes  and  13  seconds. 


General  remarks. 


The  primers  were  thinned  in  this 
instance  by  putting  the  empty 

cases  in  the  lathe  ar^  " 

them  down. 


and  turning 
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APPENDIX   33  C 


Record  of  firing  mth  Maxim- Nor den/elt  6-pounder  rapid-fire  gun.  No.  5761  (Mk,  II,  1898, 

[Rapidity  with 


Dftte. 


June  13 
June  13 

June  13 


June  18 
June  13 
June  13 
June  13 
June  13 
June  13 
June  13 
June  13 
June  13 
June  13 


No. 

of 

fire. 


290 
291 

292 


EleTBtlon. 


O  ' 


303 
294 
295 
296 
297 
298 
299 
300 
801 
802 


Instm- 

mental 

velocity, 

125  feet 

from 
mnSKle. 


Feet. 


PieMure. 

per  square 

inch  of 

bore. 


Pound*. 


Defleo- 

tioD 
points. 


BecoiL 


X4/r. 


'  1 

•  I 

I  i ' 


(BapidttT«9k 


Jiinn  13 

803 

304 
305 
300 
307 
308 
309 
310 
811 
312 
313 

Right, 

3 

June  13 

1 

1 

9 

June  13 

June  13 

June  13 

•»••••*•*. 

June  13 

,......•>• 

Jun  A  13 - 

1 

June  13 

- 

June  13 

t 

June  13 

I 

June  13 

1 

1 

1 

TEST   OK   6-PDR.  MAXIM-NORDENFELT   GUN. 
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weight  7S6pQund»),  at  Sandy  Hook  Proving  Ground,  May  1  to  June  g9,  1894^ConVd, 
at  l-mile  target.) 


Wind, 

strength  and 

direction. 

Special  remarks  about  each  fire,  snob  as  effect 
on  piece,  action  of  breech  mechanism,  con- 
sumption of  powder,  sound  of  projectile  in 
flight,  scattering  of  firagments,  etc. 

General  remarks. 

* 

• 

1 
1 

ll 

it 

1 

Sight  set  at  1,700  yards.    Struck  175  yards 

beyond. 
Sight  set   at   1.600   yards.     One    missflre. 

Struck  22  yards  in  ftt>nt  and  20  feet  to  the 

right  of  the  right  edge. 
Sight    set   at    1,650    yards.     One    missfire. 

Struck  target  4^  feet  below  and  2^  feet 

right  of  center. 

TARGET. 

• 

• 

Aimed  at  bull's-eye. 
^A  new  mainspnng  put  in  alter 
round  292. 

From  center  of 
target. 

From  center  of  impact. 

Vertical. 

Horizon- 
tal. 

1 
Vertical,   i  Horizontal. 

1 

Center  of  impact—                Feet 
Below 0.752 

• 

1 

■ 

.3 

• 

s 

1 

2,5 

2 

1 

4 

3 

4 

4.17 

6 

8 

h3 

0 

< 

• 

0 

1 

•a 

2 

Right 8.567 

Mean     vertical     deviation 

from  center  of  impact 2.7748 

Mean  horizontal  deviation 

from  ceuter  of  impact —  1.667 
Mean  deviation  from  center 

1 
3.5 

2.748 

2.567 
1.057 
1.567 
2.567 

'6.' 567 

'4**' 

'4.75 
0.33 
1.83 

2.5 
1.5 

"i.'ee 

2.17 
4.1 

1     TAU 

of  impact 3.2446 

1.  i4e 
0.748 

'i'ios 

1 

'6*433 

Time  to  fire  the  10  rounds.  1  min- 



4.752 

's.'soi 

1.082 
2.582 

ute  48|  seconds. 

'i.'us 

3.348 

0.433 

0.603 
2.483 
4.433 

y 

accuracy  at  1.000  yards.] 


!s 


Sight  set  at  050  yards.    Struck  target  1  foot 
above  and  2  feet  right  of  ceuter. 

TARGET. 


From  center  of 
target. 


Vertical. 


9 
► 

i 


2.5 
1.5 


If 

o 

I 


9, 

4.5 

1.5 


Horison- 
tal. 


From  center  of  impact. 


Vertical. 


•a 


0.5 
^.5 
1.5 
3 
4 


1 

2.5 


1 
1 
8 


> 

< 


1.85 
0.85 


o 


Horizontal. 


J3 

P4 


1.35 
3.85 
0.85 


0.65 
0.65 
2.65 


1.65 
3.15 


0.15 
0.15 
1.15 
2.65 
3.65 


1.35 
0.35 
1.35 
1.35 
3.35 


Aimed  at  the  upper  left  comer. 
Smoke  interfered. 

Cent«r  of  impact —  Feet. 

Above 0.65 

Right  0.35 

Mean     vertical     deviation 

from  center  of  impact 1. 75 

Mean  horizontal  oeviation 

from  center  of  impact 1. 56 

Mean  deviation  from  center 
otimpact 2.3377 

Time  to  fire  the  10  rounds,  2  min- 
utes 37|  seconds. 
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Becord  of  firing  with  Maxim-Nardenfelt  6'pouuder  rapid-fire  gun.  No.  5761  (Mk.  II,  lS9t 

[Rapidity  with  accuracy  at  500  and  \9f»yvri 


Date. 

No. 
of 

fire. 

Elevation 

Instru- 
mental 
velocity, 
125  feet 

from 
mnzele. 

Pressare, 

per  square 

inch  of 

bore. 

1 
1 

Deflec- 
tion 
points. 

! 

i 

ReeaO. 

June  15 

314 

O          ' 

Feet. 

Pounda. 

■  Right.    '   IwAa. 

■  3    

Juno  15 

315 
316 
817 

1 

1 

0    

June  15 

1 

3    

June  15  ................................ 

i 

0    

June  15 

318 
820 
322 
824 
326 
828 
330 
832 
334 
336 

319 
321 
323 
325 
827 
829 
331 
333 
335 
337 

I     "                    * 

June  15 



June  15 

June  15 

•       ...*.... 

Jnne  15.... 

June  15 

i 

June  16 

June  15 

June  15.- 

—  -  — 

June  15 



June  15..*... « 

June  15 

June  15 

•    •■«*aaaaal 

.            I 

June  15 

June  15 

■ 

June  16 

1 

June  15 

1  •-••-•--- 

June  15 

June  15 

!                                   1     

....... ...]......  ......1...... 

June  15 

1 ;..i-^.    -      "■ 

1 
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weight  7S6  pound9),  ai  Sandy  Hook  Proving  Crround,  May  I  to  June  S9,  lS94^ConVd. 
targeto  on  ume  line,  altomaiing  shot  by  shot.] 


Wind, 

strength  and 

direction. 


9 


J 


I 


a 

s 

a 

o 

9 

ja 

"C 

•o 

a 


Special  remarks  abont  each  fire,  snch  as  effect 
on  piece,  action  of  breech  mechanism,  con- 
sumption of  powder,  sound  of  projectile  in 
flight,  scattering  of  ftagments,  etc. 


Fired  at  LOOO-yard  target.  Sight  set  at  950 
yards.  Struck  target  5  feet  3  inches  below, 
and  1  foot  10  inches  right  of  center. 

Fired  at  600-yard  target.  Sight  set  at  600 
yards.  Struck  target  1  foot  3^  inches 
above,  8  feet  4  inches  right  of  center. 

Fired  at  1,000-yard  target.  Sight  sot  at  000 
yards.  Struck  target  6  inches  above,  and  2 
feet  3  inches  right  of  center. 

Fired  at  600-yard  target.  Sight  set  at  600 
vards.  Struck  target  3  feet  below,  and  7 
inches  left  of  center. 

TARGET  1,000  YARDS, 


From  center  of 
target. 


Vertical. 


1 

0.75 

2.5 

4 

1.167 

2.667 

2.5 

2.5 


o 


0.5 
1 


Horizon- 
tal. 


. 

■»^ 

^ 

ta 

c 

2 

JS 

2.25 

5 

6 

2.5 

5 

4.5 

1.833 

2 

2.167 

4.667 


From  center  of  impact. 


Vertical. 


i 


0.9416 
2.4416 
0.1086 
0.6086 
0. 9416 
0. 9416 


2.0584 
2.5584 
0.5684 
0.8084 


Horizontal. 


1.4083 
2.4083 


1.4083 
0.9083 


1.0753 


9 


1.3417 


1.0917 


1.7587 
1.5917 
1.4;S47 


TARGET  500  YARDS. 


5 

2.667 

3 

2 

2.167 

2.333 

2.25 

5 

0.667 


3.917 

2 

0.25 

1 

2 


0.917 
1.167 


3.667i 
2.3331 


0.  JXiO.  167. 


2.4583 
0.1253 
0.4583 


0.5417 
0.3747 
0. 2087 
0.2917 


1.8747 
2.2087 


2.4583 


2.592 
0.675 


0.675 


2.342 
1.U08 


1.075 
0.325 


2.242 
2.492 


1.158 


General  remarks. 


Aimed  at  the  upper  left  comer. 

Center  of  impact —  Feet. 

Above 1.5584 

Right 3.5917 

,  Mean    vertical    deviation 

from  center  of  impact..  1. 19672 
Mean  horizontal  deviation 

from  center  of  impact . .  1. 4417 
Mean  deviation  from  cen- 
ter of  impact 1.874 


Aimed  at  bull's-eye. 

Center  of  impact—  Feet. 

Below 2.6417 

Right 1.325 

Mean     vertical     deviation 

from  center  of  impact ...  1. 1 
'Mean  horizontal  deviation 

from  center  of  impact ...  1. 4584 
Mean  deviation  from  center 
ofimpact 1.8268 

Time  to  fire  the  20  rounds,  6  min- 
utes. 
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Record  of  firin§  mik  Maxim-Nordenfeli  G-poundir  rapid-fire  §un.  No.  6762  (Mk.  II,  289S, 

[S 


Jane  27 


Jase  29. 


Instm- 

', 

Pate. 

No. 

of 

fire. 

Elevation. 

DientAl 

velocity. 

125  feet 

Arom 

PreeAore, 

per  aqiiaro 

inch  of 

bore. 

i    Dedec- 
ticin 
poitit«. 

1   IlMoiL  j 

massle. 

i       o      ' 

Feet. 

Pounds. 

Inekn, 

< 

I 

C      338 

) 

\ 

1 

Jnna  21  .   . . 

]       to 
(      342 

> : 

•  «••..•.«•< 

s 

« 

; 
1 

343 
to 
347 


(Kiuttoft. 
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hi  756 pounds),  at  Sandy  Book  Proving  Ground,  May  1  to  June  29,  1894— Cont'd, 
teAt.] 


Wind, 
reii0h  ami 
lirection. 


Special  remarks  about  each  fire,  such  as  effect 
ou  piece,  action  of  breech  mechanism,  con- 
Huniptiou  of  powder,  Hound  of  projectile  in 
flight,  scattering  of  fragments,  etc. 


General  remarks. 


'  A  cartridge  was  iuHerte<l,  but  the  block  conld 
not  be  closed.  Aft«r  afew  trials  the  C4ir- 
t ridge  was  withdrawn  and  the  dust  re- 
moved from  the  seats  for  the  extractorH, 
and  the  cartridge  again  inserted.  It  ami 
the  following  4  rounds  were  then  fired 
without  ditliculty .  No  oil  or  water  having 
been  used    throughout.    Time    to  open 


block  and 
onds. 


firu  5  rounds.  4  minutes  12  soc- 


O^  ing  to  the  lack  of  uniformity 
in  the  conditions  of  the  difl'erent 
breech  mechanisms  when  sub- 
jected to  the  first  dust  test,  it 
was  considered  advisable  to  re- 
peat this  test. 

In  the  second  dust  trist  all  the 
parts  of  the  diflerent  mechan- 
isms were  thoroughly  washtnl 
with  hot  water  and  soap;  they 
wore  then  carefully  dried  and 
lightly  oiled. 

When  subjected  to  the  blast  of 
dust  the  gun  was  not  co<:ke(l. 
The  arrangement  for  dusting 
and  the  material  used  were  the 
same  as  lu  the  first  dust  test. 

The  gun  was  subjected  to  a  blast 
of  dust  for  8  minutes.  The  block 
was  opened  without  any  diffi- 
culty. It  was  half  closed  and 
opened  several  times  rapidly  to 
jar  the  dust  out  of  the  mechan- 
ism. A  bunch  of  dry  wqste  was 
forced  through  the  bore  twice  to 
remove  the  (fust  from  the  gun. 


lot  cocke<1.1 


10 
10 


started  to  open  block  at 

Block  opened  nt 

Time  to  open  block 

Time  to  open  block  and  fire  5 
rouads ! '    0 


« 

• 

•3 

c 

a 

o 

#. 

o 

0 

0 
0 


I  \ 


\  I 


The  breech  mechanism  was  disman- 
tled and  all  the  parts  thorough- 
ly cleaned  by  washing  with  hot 
water  and  soap.  The  gun  was 
immersed  in  a  solution  of  15  ])er 
cent  sal  ammoniac  and  85  per 
cent  of  water  by  weight.  It  was 
suspended  with  the  axis  verti- 
cal, and  was  lowered  into  the 
solutitm  just  enough  to  cover  the 
breech  mechanism. 

Before  immersing,  a  soft  wood 
plug  wrapped  with  a  piece  of 
cartridffo-Dag  material,  the  lat- 
ter smeared  with  cosmoliiio,  was 
driven  into  the  rear  end  of  the 
barrel  to  prevent  unnecessary 
rusting  of  the  chamber. 

The  handle  was  left  ou  iM'cause  it 
can  not  be  removed  without  dis- 
mounting the  mechanism,  and  in 
this  cane  it  did  not  interfere  with 
dipping  the  gun. 

Gun  immersed  at  9 :  31  o'clock,  and 
taken  out  at  0:56  o'clock,  hav- 
ing remained  25  minutes. 

'  In  opening  the  block,  the  mechan- 
ism was  oiled,  using  an  oil  can 
and  dropper.  One  man  kept  a 
strain  on  the  handle,  while  an- 
other used  a  brass  drift  and 
hammer  on  the  block.  The 
mechanism  was  not  dismantled 
till  the  tiring  was  complote<l. 
The  main  shaft  and  its  journal 
wore  found  burr<»d.  The  burrs 
wore  removed  by  Mr.  Huber, 
rc]»reaentiug  the  gun. 

Firing  <Mmductotl  in  the  presence 
of  t he  (3rdnaiico  Board,  rresent : 
Maj.  F.  H.  Phipps.  Orduuiiec  De- 
partment ;  Capt.  F.  Heath.  Ord- 
nance Department;  (v'apt.  W. 
\,     Crozier,  Ordnance  Department. 
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PLATE  V 


CARTfliDCE  QUICK  RRINC  6  P? SHELL  MARK  l&ll. 

WtTH  STEEL  SHELL  FUZED. 

SCALE  H. 

P.CIu.lSezs. 
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Appendix   33   D. 


TEST  OF  G'POUKDER  SEABURT  BAPID-FIBE  OUN, 

(8  plates.) 

The  Oednanoe  Boabd,  U.  S.  A., 

New  Yobk  Absenax, 

GovEENOBs  Island,  New  Yobk  Habbob, 

yew  York  City^  October  15 j  1894. 

SiE:  The  following  report  of  the  test  of  a  Seabury  6-poander  rapid- 
e  gun  is  respectfully  submitted: 

DESOBIPTION. 

Fig.  1,  PI.  I,  is  a  rear  view,  showing  the  breech  with  the  breechblock 
>sed.  Fig.  2  represents  a  top  view,  corre8i)onding  with  fig.  1.  Fig.  3 
presents  a  transverse  vertical  section  in  the  horizontal  line  x  x  ot 
r.  2.  Fig.  4,  PI.  II,  represents  a  central  horizontal  section,  corre- 
onding  with  figs.  1, 2,  and  3.  Fig.  5,  pi.  2,  is  a  side  view,  corresponding 
th  figs.  1,2,  3,  and  4.  Fig.  6  represents  a  central  vertical  section, 
rresponding  with  figs.  1,  2,  3,  4,  and  5,  except  that  in  this  figure  the 
ing  pin  is  represented  as  cocked  and  in  the  previously  mentioned 
:ures  it  is  represented  in  the  position  it  occupies  after  firing.  Fig.  6* 
a  back  view  of  the  sear.  Fig.  7,  PI.  iii,  represents  a  central  hori- 
tital  section  of  the  breech  and  a  top  view  of  the  breechblock  and  its 
erating  mechanism,  showing  the  breechblock  as  turned  preparatory 
its  withdrawal  from  the  breech.  Fig.  8  is  a  plan  view,  partly  in  sec- 
n,  representing  the  breechblock  as  drawn  back  within  the  carrier 
tdy  to  oe  swung  back  with  the  carrier.  Fig.  9,  PI.  iv,  is  a  view  sim- 
r  to  fig.  1,  except  that  the  breech  is  represented  open.  Fig.  10  is  a 
^izontal  sectional  view,  corresponding  with  fig.  9.  Fig.  11,  PI.  v,  is  a 
^^am,  which  will  be  hereafter  explained. 

Similar  letters  and  numerals  of  reference  designate  corresponding 
t^ts  in  all  the  figures. 

^  is  the  breech  of  the  gun,  B  is  the  breechblock,  andO  is  thebreech- 
^ck  carrier,  hinged  on  a  pin  D  to  one  side  of  the  breech.  In  the  exam- 
'  represented  the  lug  of  the  member  £'  of  the  hinge,  which  is  affixed 
the  breech,  is  constructed  on  a  metal  band  E,  which  is  shrunk  or  so 
ply  secureil  upon  the  breech  A  as  to  be  practically  a  part  thereof. 
^«  construction  of  the  fixed  portion  E^  of  the  hinge  on  a  band  is  only 
Matter  of  convenience  for  adapting  the  invention  to  a  gun  already 
•^le.  It  is  obvious  that  the  fixed  portion  of  the  lug  E^  of  the  hinge 
'y  be  constructed  directly  upon  the  breech  of  the  gun.  The  breech- 
^<ik  D  is  of  the  well-known  kind,  having  upon  its  exterior  mutilated 
*ew  threads  corresponding  with  mutilated  screw  threads  in  the  breech 
the  gun* 
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The  carrier  C  consists  of  a  strong  ring,  having  upon  one  side  of  it 
binge  lugs  G*  C^,  tlirough  wliicb  and  the  fixed  lug  E*  on  the  breech 
the  pin  j5  passes.  The  external  circumference  of  the  ring  of  the  said 
carrier  is  fitted  to  a  cavity  a  in  the  breech,  the  said  cavity  being  in  l^e 
example  represented  in  the  fixed  band  E,  which,  as  hereinbefore  men- 
tioned, is  substantially  a  part  of  the  breech.  The  fit  of  the  said  ring 
to  the  breech  is  represented  as  slightly  tapering,  to  insure  closeness  and 
facilitate  opening.  The  opening  of  the  carrier  0,  in  which  the  breed- 
block  IS  received,  consists,  as  shown  in  fig.  3,  of  three  concentric  arc- 
formed  bearings  c  and  three  intermediate  arcs  c^  of  larger  radius  con- 
centric with  e,  the  circle  of  the  bearings  c  fitting  the  mutilated  cylio 
drical  portion  of  the  breechblock  between  and  behind  the  screw  threads, 
and  the  spaces  within  the  arcs  c*  corresponding  with  the  mutilated 
portions  of  the  interior  of  the  breech  to  permit  the  breechblock  to  slide 
back  through  the  closed  carrier  during  the  act  of  withdrawing  the  block 
from  the  breech.  The  breechblock  has  a  portion  d  of  its  circumference 
in  rear  of  its  screw  threads  of  plain  cylindrical  form,  as  shown  in  hg», 
7  and  8,  so  that  it  may  turn  freely  in  the  bearings  c  in  the  carrier,  and 
on  the  rear  end  of  tlie  block  there  is  secured  by  screws  ee  h,  plate  B\ 
the  edges  of  which  i)rqject  around  the  block  in  the  form  of  a  flange/, 
the  said  plate  and  flange  being  practically  a  part  of  the  breechblock. 
The  said  plate  B^  serves  also  the  purpose  of  carrying  a  rearwardlj 
projectingyoke  B*,  through  which  passes  the  hand  lever  F,  which  serv^ 
the  purposes  of  turning  the  breechblock,  giving  the  said  block  the 
requisite  longitudinal  movement  and  moving  the  carrier  on  its  hinge^ 
and  may  also  serve  the  purpose,  as  in  the  present  example,  of  cocking 
the  firing  pin  and  operating  the  cartridge-shell  extractor.  The  said 
lever  F  has  its  fulcrum  upon  a  pin  g  between  the  lugs  C  *  C  *  of  the  car 
rier  O,  upon  which  pin  it  is  capable  of  moving  toward  and  from  the 
breech  of  the  gun,  the  said  lugs  C '  C  ^  being  extended  in  a  rearward 
direction  beyond  the  pin  D,  as  shown  at  C*  C^  in  figs.  2,  4,  and  5,  for 
the  purpose  of  carrying  the  said  fulcrum  pin  g.  The  pins  D  and  g  are 
secured  in  place  by  a  button  12.  The  slot  h  provided  in  the  yoke  B^ 
for  the  lever  F  to  work  in  is  of  such  form  that  the  lever  in  moving  back- 
ward within  said  slot  from  the  position  shown  in  figs.  1  and  2,  in  which 
the  breech  is  closed,  will  turn  the  breechblock  far  enough  to  bring  the 
screw  threads  thereon  opposite  to  the  mutilations  of  the  screw  threads 
in  the  breech  and  to  the  recesses  or  spaces  c^  c^  between  the  bearings 
c  c  in  the  carrier,  and  thereby  permit  the  breechblock  to  move  backwai^. 
The  form  which  is  given  this  curved  slot  is  shown  in  the  diagram  (fig. 
11),  which  shows  the  outlines  of  the  yoke,  and  its  slot  and  a  transverse 
section  of  the  lever,  the  full  outlines  showing  the  relative  positions  of 
the  slot  and  the  lever  when  the  breechblock  is  screwed  up,  and  the 
dotted  outlines  showing  the  relative  positions  of  the  slot  and  the  lever 
when  the  breechblock  is  unscrewed.  It  will  be  seen  that  the  forward 
or  lower  portion  of  the  curve  is  in  line  substantially  parallel  with  the 
bore  of  the  gun  and  with  the  plane  of  movement  of  the  lever,  and  that 
the  curvature  is  thence  developed  somewhat  in  the  form  of  a  screw 
thread  with  a  gradually  diminishing  pitch,  so  that  the  lever  will  oper- 
ate most  eft'ectively  to  turn  the  breechblock  in  commencing  to  unscrew 
it  and  in  completing  the  screwing  it  up.  Moreover,  when  in  firing  the 
gun  there  is  a  tendency  to  turn  the  breechblock  this  tendency  to  turn 
is  resisted  normally  by  the  lever,  which  serves  as  an  abutment  to  the 
portion  13  of  the  slot.  In  this  resistance  the  lever  is  sustained  in  part 
by  the  long  support  which  is  provided  for  it  on  the  fulcrum  pin  g  and 
in  part  by  eugag\wg^vt\v  the  breech  in  a  notch  y,  provided  in  the  latter 
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to  receive  it,  and  during  the  movement  of  the  lever  in  the  slot  h  the 
»aid  lever  is  supported  vertically  in  part  by  the  ftilcfum  pin  and  in  part 
wi  the  opposite  side  of  the  carrier  to  the  fulcrum  pin  by  two  horizontal 
guides  ^^  ^*,  provided  one  above  and  the  other  below  it  on  the  carrier 
U,  which  is  then  supported  in  the  cavity  a  in  the  breech.  The  longi- 
tudinal movement  of  the  breechblock  within  the  carrier  to  withdraw  it 
from  the  breech,  as  shown  in  lig.  8,  after  it  ha«  been  unscrewed  and  the 
subsequent  swinging  aside  of  the  carrier  and  block  to  open  the  breech, 
EU3  shown  in  tig.  10,  are  affected  by  the  direct  action  of  the  lever  against 
the  rear  portion  14  of  the  slot  h.  Tlie  breechblock  is,  during  its  longi- 
tudinal movement,  guided  rectilinearly  in  part  by  a  guide  H,  which 
projects  from  the  rear  of  the  carrier  through  an  opening. in  the  lever, 
and  in  part  by  a  pin  I  (see^gs.  3  and  10),  which  is  screwed  into  the  car- 
rier from  the  outside  thereof  and  the  point  of  which  projects  within  the 
carrier  and  enters  a  straight  groove  m  {see  figs.  7, 8,  and  10)  in  the  block. 
This  pin  I  also  prevents  the  breechblock  from  turning  during  its  back- 
ward and  forward  movements,  and  acts  as  a  stop  against  the.front  end 
3f  said  groove  to  limit  the  backward  movement  of  the  block  within  the 
carrier,  and  also  serves,  by  the  engagement  of  said  end  of  the  slot 
Against  it,  to  make  an  operative  connection  between  the  carrier  and  the 
lever  for  swinging  the  carrier  backwfird  on  its  hinge.  The  said  groove 
m  is  prolonged  at  its  rear  end  in  the  form  of  a  female  screw  thread  m\ 
30  that  although  the  pin  I  is  always  in  it  the  said  pin  does  not  prevent 
the  turning  of  the  block  in  the  screw  threads  of  the  breech.  The  guide 
H  is  represented  as  secured  to  the  carrier  by  a  screw  k. 

In  order  to  provide  for  unlocking  the  carrier  from  the  breech  there 
18  provided  an  opening  from  the  notch  i^  directly  through  the  side  of 
the  breech,  as  shown  at  15  in  tig.  3,  and  in  this  opening  is  placed  a  pin 
i*,  which  projects  outward  in  sucli  manner  that  pressure  may  be  applied 
to  it  by  the  thumb  or  finger  to  press  in  the  latch  bolt  clear  of  the  breech. 
This  pin  has  its  inner  end  so  enlarged  that  it  can  neither  be  pulled  out 
of  the  breech  nor  pressed  into  the  hole  provided  for  the  latch  bolt  i  in 
the  carrier. 

I  is  the  firing  pin  passing  centrally  through  the  breechblock  and 
working  in  a  guide  at  n  in  the  front  part  of  the  block  itself  and  a  guide 
n^  in  the  plate  B^  The  mainspring  J,  which  is  coiled  around  the  firing 
pin  and  contained  within  a  central  cavity  in  the  breechblock,  abuts 
against  the  plate  B^  and  presses  against  a  collar  or  shoulder  o  on  the 
pin.  The  pin  is  x>rolonged  backward  and  passes  through  a  slot  in  the 
lever  F  and  is  provided  with  a  crosshead  pj  with  which  the  said  lever 
c^ngages  for  the  purpose  of  drawing  it  back  to  the  cocked  position. 

J*  (see  particularly  figs.  6  and  6*)  is  the  sear,  consisting  of  a  plate 
which  slides  against  the  back  of  the  breechblock  and  in  which  there 
are  two  openings  j)*  (/,  through  one  of  which  the  firing  i>in  passes,  and 
which  is  large  enough  for  the  larger  portions  of  the  firing  pin  to  pass 
through  it,  and  the  other  of  which  receives  the  sear  spring  r.  The  upper 
edge  of  the  opening,  which  constitutes  the  tooth  for  engaging  in  the 
cocking  notch  o*  of  the  firing  pin,  is  beveled,  as  shown  at  2?'  in  figs.  6 
and  0*.  so  that  the  shoulder  o^  on  the  pin  may  pass  by  it  in  the  act  of 
cocking.  The  sear  is  guided  by  a  box  J',  which  is  secured  by  dove- 
tailed edges  and'a  screw  r^  to  the  i)late  B*  or  breech.  In  this  box  is  a 
square  projection  «\  which  passes  through  the  opening  q  of  the  sear 
and  which  constitutes  a  bearing  for  the  sear  spring  r,  which  pushes 
downward  against  the  lower  part  of  the  said  opening.  The  screw  r^ 
passes  through  this  projection  s^. 
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*K,  figs.  5  and  6,  i(%  the  trigger,  fitted  to  a  stock  K^  which  is  inserted 
and  secured  iu  a  dovetailed  grove  t  {gee  figs.  1  and  3)  in  the  bottom  of 
the  breech  of  the  guu.  This  trigger  liberates  the  firing  pin  by  poshing 
upward  against^  the  sear,  but  is  only  in  contact  therewith  when  t^ 
breech  is  closed. 

L,  figH.  4,  7,  9,  and  10,  is  the  cartridge-shell  extractor,  consistiDg  oi 
a  slide  which  works  back  and  forth  in  a  guide  u  in  one  side  of  the  ca?i^ 
which  receives  the  breechblock. 

ACTION   OF   THE   MECHANISM. 

Supposing  the  gili)  to  have  been  fired  and  the  parts  left  in  the  positkn 
and  conditions  represented  in  figs.  1,  2,  3,  and  4,  all  that  has  to  be  done 
for  performing  the  several  operations  is  to  pull  back  the  lever  from  the 
position  in  which  it  is  shown  in  the  figures  above  mentioned  and  return 
it.  During  the  first  part  of  the  backward  movement  of  the  said  levff 
it  moves  in  the  slot  h  of  the  yoke  B*  and  unscrews  the  breechblock,  as 
shown  in'  fig.  7,  and  at  the  same  time  it  draws  back  the  firing  pin  to  the 
position  to  be  caught  by  the  sear,  the  unscrewing  of  the  block  at  the 
same  time  starting  the  cartridge  shell.  The  continued  movement  of 
the  lever  in  contact  with  the  back  of  the  slot  h  withdraws  the  breech- 
block from  the  gun,  as  shown  iu  fig.  8,  and  just  before  this  withdrawal 
is  completed  the  wedge-like  portion  j^  of  the  breechblock  jicts  upon  the 
lever  i'-*,  and  thereby  draws  in  the  latch  bolt  i  and  unlocks  the  carrier 
C,  and  as  the  withdrawal  is  completed  the  front  end  of  the  slot  m  comes 
against  the  pin  /  and  the  projection  P  drops  into  the  notch  j^j  and  the 
carrier  is  thus  compelled  to  move  with  the  breechblock  during  the 
further  continued  movement  of  the  lever,  by  which  the  breechblock  and 
carrier  are  together  swung  aside  on  the  pin  D,  as  shown  in  ligs.  9  and 
10.  The  still  further  continued  movement  of  the  lever  and  the  carrier 
brings  the  part  v^  of  the  can'ier  against  the  extractor  lever  M  a»d 
pulls  back  the  extractor  and  with  it  the  empty  cartridge  shelL  The 
said  movement  of  the  lever  is,  however,  not  intermitted  between  the 
several  operations  above  described,  hue  is  continuous.  The  cartridge 
shell  having  been  removed  and  a  new  charge  having  been  inserted  into 
the  chamber  of  the  gun,  the  lever  is  returned  to  the  positions  shown  in 
figs.  1, 2,  3,  and  4.  During  the  first  part  of  this  return  movement  the 
sjuing  w  returns  the  extractor,  and  as  by  the  continued  movement  of 
the  lever  the  carrier  passes  into  the  cavity  a  of  the  breech  the  beveled 
end  of  the  latch  bolt  i,  running  into  the  said  cavity,  causes  the  said 
bolt  to  be  pressed  inward  and  at  the  same  time  causes  the  projection  ? 
of  the  lever  t*  to  be  thrown  out  of  the  recess  j*  to  liberate  the  breech- 
block, which  then  commences  to  move  forward,  while  the  latch  bolt  Ji 
sprung  into  the  notch  t*  in  the  breech  to  lock  the  carrier.  By  the  con- 
tinued forward  movement  of  the  lever  the  block  must  be  pushed 
forward,  as  the  block  is  prevented  from  turning  by  the  pin  I  until  when 
the  part  m^  of  the  groove  m  m'  in  the  block  arrives  at  tfhe  pin ;  the  lever 
by  its  action  in  the  yoke  screws  up  the  block.    All  is  now  ready  for  tiring. 

It  will  be  understood  by  reference  to  tig.  4  that  the  firing  could  not 
take  place  until  the  lever  F  has  entered  the  notch  x  in  the  breech  and 
the  block  has  been  securely  locked,  as,  if  the  firing  pin  should  acci- 
dentally let  off  while  the  lever  is  not  locked,  the  crosshead  of  the  pin 
would  strike  the  lever  and  the  pin  would  be  arrested  with  its  point 
short  of  the  cartridge  or  priming. 
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NOME^CLATUBE  OF  BREECH  MECHANISM  (P^-ATE  VI). 


1.  Breechblock. 

2.  Carrier. 

3.  Operating  lever. 

4.  Extractor. 

5.  Extractor  lever. 

6.  Mainspring. 

7.  Firing  pin. 

8.  Sear. 

9.  Sear  spring. 

10.  Housing  for  8  and  9. 

11.  Hinge  pin  for  2. 

12.  Fulcrum  pin  for  3. 

13.  Fulcrum  pin  for  4. 

14.  Rotating  piece. 


15.  Three  (3)  screws  to  join  14  to  1. 

16.  Sear  lock. 

17.  Spring  to  operate  16. 

18.  Screw  to  secure  17  to  10. 

19.  Screw  to  join  10  to  14. 

20.  Locking  bolt. 

21.  Spring  to  operate  20. 

22.  Screw  to  secure  21  in  slot  in  2. 

23.  Cocking  piece. 

24.  Securing  pin  to  retain  23  on  7. 

25.  Guide  for  1. 

26.  Screw  to  secure  25  to  2. 

27.  Guide  for  3. 

28.  Screw  to  secure  27  to  2. 


The  following  programme  was  adopted  for  the  test : 
The  gun  to  be  carefully  examined  by  the  board.  The  number  of  parts 
of  the  breech  mechanism,  their  strength,  simplicity,  and  certainty  of 
action  to  be  noted;  also  the  ease,  safety,  and  certainty  of  the  breech 
mechanism  as  a  whole.  Note  especially  the  action  of  the  firing  pin  and 
extractor  and  the  maximum  outward  x>osition  of  the  cartridge  when  it 
can  be  pushed  home  by  the  breechblock.  During  this  examination  50 
rounds  to  be  fired  at  will. 

VELOCITY. 

Five  rounds  to  be  fired  for  velocity  with  full  charges. 

ACCURACY. 

Ten  rounds  to  be  fired  at  each  range  of  1,000  yards,  1  mile,  and  3,000 
yards,  the  same  conditions  of  aiming  being  repeated  at  each  round  and 
tlie  mean  deviations  determined. 

RAPIDITY. 

Determine  number  of  rounds  that  can  be  fired  in  5  seconds,  3  trials; 
also  number  of  rounds  that  can  be  fired  in  1  minute,  3  minutes,  and  5 
minutes,  respectively,  and  finally  the  time  required  to  fire  100  rounds, 
noting  carefully  during  the  firing,  and  especially  at  end  of  each  25 
rounds,  the  condition  of  the  gun  as  regards  heat  and  ease  and  certainty 
of  action. 

Two  detachments  of  men  alternating  every  25  or  50  rounds,  as  may  be 
thought  advisable. 

•  RAPIDITY  WITH  ACCURACY. 

Fire  10  aimed  shots  as  rapidly  as  possible  at  the  1,000  yards  and  1 
mile  targets;  also  10  aimed  shots  at  targets  in  same  line  and  ranges 
of  500  and  1.000  yards  alternately;  also  10  aimed  shots  alternately  at 
targets  at  about  500  yards  range,  placed  about  75  feet  apart. 

DUST. 

The  mechanism  to  be  exposed  to  a  blast  of  fine  dust  in  such  man- 
ner as  to  insure  its  being  uniformly  and  equally  covered  with  the  dust, 
after  which  20  rounds  to  be  fired  as  rapidly  as  possible. 

EXCESSIVE   CHARGES. 

The  gun  to  be  fired  with  5  charges  giving  gradually  increasing 
pressures  up  to  45^000  pounds  per  square  inch,  if  such  pressures  are 
attainable. 
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DEFECTIVE   CARTRIDGES. 

The  ^un  to  be  tested  with  defective  cartridges  in  the  same  manner 
as  is  usual  in  the  trial  of  small  amis. 

Any  rounds  that  may  remain  after  the  above  tests  to  be  expended 
in  such  manner  as  may  be  deemed  best  by  the  board  as  a  resalt  of  the 
circumstances  developed;  the  last  five  rounds  to  be  fired  after  the 
mechanism  of  the  gun  has  been  rusted  in  a  thorough  and  uiiiforD 
manner. 

The  test  was  commenced  in  accordance  with  the  programme  on  Joij 
6  lavSt.  There  was  no  expert  representative  of  the  gun  present  at  an? 
time.  The  manipulation  of  the  mechanism  before  firing  was  easy  and 
rapid.  There  seems  to  be  no  tendency  of  the  block  to  fly  open  upon 
firing,  and  it  is  impossible  to  fire  the  piece  before  the  block  is  closed: 
it  is  also  impossible  to  cause  a  missfire  by  pulling  the  lanyard  and  dis- 
engaging the  sear  before  the  block  is  clos^  and  locked. 

The  position  of  the  sight  in  the  hinge  of  the  breechblock  is  unsatis- 
factory and  should  be  changed. 

The  length  of  the  gun  is  46.1  calibers  from  the  seat  of  the  head  of 
the  cartridge  case  to  the  muzzle^  the  weight  of  the  breech  mechajiism 
complete  ivS  30J  pounds,  and  the  number  of  its  parts  is  30.  The  car- 
tridge when  7^  inches  from  its  seat  in  the  chamber  can  be  pushed  hosK 
by  the  breechblock  in  closing. 

It  is  claimed  that  this  mechanism  has  the  advantage  of  applicability 
to  existing  guns  with  the  interrupted  screw  fermeture.  This  claim 
would  need  verification  in  the  case  of  any  particular  gun.  No  reasoa 
is  seen  for  doubting  it. 

Starting  with  the  breechblock  closed,  the  mechanism  was  removed 
and  dismantled  by  1  man  in  6  minutes  37|^  seconds,  using  screw 
driver,  wrench,  hammer,  ami  copper  drift.  The  mechanism  was 
assembled,  replaced  in  the  gun,  and  the  motion  of  firing  executed  in 
12  minutes  12g^  seconds. 

A  test  was  made  of  the  time  required  for  firing  a  round,  removing 
and  replachig  the  mainspring,  sear  spring,  firing  pin,  and  extractor 
and  firing  a  second  round.  The  time  between  the  two  rei>orts  was  8 
minutes  and  5  seconds,  but  there  were  two  missfires,  caused  probably 
by  the  mainspring  being  in  upside  down. 

The  gun  was  mounted  npon  a  nonrecoil  mount,  and  closing  the  block 
would  disturb  the  aim  both  in  elevation  and  direction. 

For  much  of  the  firing  reloaded  ammunition  was  used,  which,  by  the 
failure  of  tlie  cartridge  cases,  caused  a  great  deal  of  difficulty  and 
increased  the  severity  of  the  test  of  the  gun. 

VELOCITY. 

The  maximum  velocity  determined  by  firing  5  rounds  of  reloaded 
ammunition  was  1,709  foot  seconds,  the  minimum  1,760  foot  seconds, 
and  the  mean  1,703  foot  seconds.    There  was  1  missfire  in  the  5  rounds. 

ACCURACY. 

At  l,(K)0-yard  range  1  sighting  shot  was  fired,  and  then  10  at  the 
target,  of  which  all  were  hits,  the  mean  vertical  deviation  from  the 
center  of  impact  being  0.858  foot;  th^meau  horizontal  deviation  1^ 
feet,  and  the  mean  deviation  1.035  feet. 

At  the  first  attempt  to  make  a  target  at  1-mile  range,  using  reloaded 
ammunition,  r>  towwOi^  v^^ic^  ^\^d-^  at  the  first  and  last  rounds  the  car- 
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tridge  cases  failed,  the  first  not  interferiug  with  the  operation  of  the 
mechanism,  although  powder  gas  came  back  through  it,  but  after  the 
last  the  block  was  opened  with  much  difficulty  by  using  a  mallet,  and 
the  cartridge  case  was  stuck  so  tightly  in  the  bore  that  the  extractor 
was  bent  in  removing  it.  The  firing  pin  was  also  found  to  be  broken 
and  the  extractor  lever  twisted.  The  firing  was  discontinued  and  the 
extractor  repaired. 

At  the  second  attempt  reloaded  ammunition  was  also  used.  Seven 
sighting  shots  were  fired,  then  10  at  the  target,  all  of  which  were  hits, 
the  deviations  being:  Mean  vertical,  3.72  feet;  mean  horizontal,  2.92 
feet;  mean,  4.720  feet. 

Three  cartridge  cases  cracked,  causing  an  escape  of  gas,  but  causing 
no  inconvenience  except  some  difficulty  in  opening  the  block  after  the 
eleventh  round. 

At  the  first  attempt  to  make  a  target  at  3,000- yard  range,  reloaded 
ammunition  was  used,  but  22  sighting  shots  showed  firing  with  this 
ammunition  to  be  too  inaccurate,  and  the  attempt  was  postponed. 

At  the  second  attempt,  using  f^esh  ammunition,- 3  rounds  were  fired, 
when  the  firing  was  suspended  on  account  of  haze. 

At  the  third  attempt,  using  fresh  ammunition,  6  sighting  shots  were 
fired,  then  10  at  the  target,  of  which  3  were  misses;  the  deviations  of 
the  7  hits  were:  Mean  vertical,  6.1S  feet;  mean  horizontal,  7.27  feet; 
mean,  9.54  feet. 

A  representation  of  the  targets  is  inclosed.    Plate  Vli. 

The  sight  is  not  graduated  and  has  no  drift  scale  attached. 

RAPIDITY. 

The  number  of  rounds  fired  in  5  seconds  was:  At  the  first  trial,  1; 
at  the  second  trial,  1  and  1  missfire;  at  the  third  trial,  2,  at  the  last  of 
which  the  lanyard  was  broken. 

The  number  of  rounds  fired  in  1  minute  was  12  and  in  3  mimites  35; 
the  number  12  being  that  fired  in  the  first  miuute  of  3-minute  test. 
There  were  9  missfires,  4  being  in  the  first  minute,  after  each  of  which 
the  piece  had  to  be  cocked,  the  missfires  not  being  counted  as  rounds 
fired.  They  were  probably  due  to  insufficient  strength  of  the  main- 
spring. 

The  officers  loading  and  firing  exchanged  places  at  the  end  of  IJ 
minutes. 

The  time  required  for  firing  100  rounds  was  11  minutes  34$  seconds. 
This  time  was  increased  by  48  missfires,  29  requiring  a  second  trial,  3 
a  third  trial,  and  2  seventeen  trials  to  explode  the  primers.  The  miss- 
fires were  due  to  weakness  of  mainspring.  Also  the  3  screws  holding 
the  rotating  piece  to  the  breechblock  had  to  be  tightened  4  times,  all 
of  which  time  was  included  in  that  required  to  fire  the  100  rounds. 
The  ammunition  used  was  reloaded,  and  there  were  15  instances  in  which 
the  cases  cracked  and  gas  escaped  into  the  mechanism.  As  a  conse- 
quence of  the  fouling  the  breech  was  opened  with  some  difficulty  in  the 
last  32  rounds.  After  the  completion  of  the  firing  soft  solder  melted 
all  along  the  chase,  and  the  paint  scaled  off;  temperature  probably 
about  3750  F. 

The  ammunition  was  placed  on  a  table  in  rear  of  the  gun  and  close 
to  it.  Three  persons  served  the  piece,  two  officers  loading  and  firing, 
and  one  enlisted  man  passing  ammunition.  The  officers  loading  and 
firing  exchanged  places  after  firing  50  rounds, 

OBD94 33 
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BAPIDITY  WITH  ACCUBACY. 

Two  Bightmg  shots  were  fired  at  1,000  yards  range,  and  then  10  at 
the  target,  all  of  which  were  hits,  the  deviations  being:  Mean  vertical 
1.85  feet;  mean  horizontal,  2.8  feet;  mean,  3.356  feet.  One  missfire 
occurred.  The  time  required  to  fire  the  10  rounds  was  2  minutes  26J 
seconds. 

At  1  mile  range  5  sighting  shots  were  fired,  then  10  at  the  target, 
all  of  which  were  hits,  the  deviations  being:  Mean  vertical,  3.72  feet; 
mean  horizontal,  3.47  feet;  mean,  5.087  feet.  The  rim  of  1  cartridge 
case  was  split;  the  case  rammed  out  from  the  muzzle.  The  time  for 
the  10  rounds  was  4  minutes  56  seconds. 

With  two  targets  placed  80  feet  apart,  at  500  yards  range,  3  sighting 
shots  were  fired,  then  10  alternate  shots  at  each  target.  For  target 
No.  1  there  were  two  misses,  the  deviations  of  the  8  hits  being:  Meau 
vertical,  1.344  feet;  mean  horizontal,  1.958  feet;  mean,  2.375  feet.  Upon 
target  No.  2  there  were  10  hits,  of  which  the  deviations  were:  Mean 
vertical,  1.717  feet;  mean  horizontal,  1.45  feet;  mean,  2.247  feet.  The 
time  required  for  firing  the  20  rounds  was  4  minutes  22^  seconds. 

Ten  alternate  rounds  were  fired  at  each  of  2  targets  placed  in 
line  and  at  ranges  of  500  and  1,000  yards.  Upon  the  ^)0-yard  target 
there  were  9  hits,  the  deviations  being:  Mean  vertical,  1.37  feet;  mean 
horizontal,  2.428  feet;  mean,  2.788  feet.  Upon  the  1,000-yard  target 
there  were  10  hits,  the  deviations  being:  Mean  vertical,  3.10  feet; 
mean  horizontal,  6.07  feet;  mean,  6.81  feet.  The  time  required  for 
firing  the  20  rounds  was  6  minutes  4^  seconds.  There  was  one  missfiie. 
The  sight  was  adjusted  for  each  shot.  A  representation  o^  the  target 
is  inclosed  (PI.  viii). 

DUST. 

The  blue  prints  attached  to  the  firing  record  show  the  method  adopted 
for  dusting  the  mechanism.  '<A"  is  a  lead  pipe  leading  from  the  pine 
box  ^^G"  to  the  hand  bellows  in  the  blacksmith  shop.  One  blue  print 
shows  the  apparatus  at  work;  the  other  shoVs  it  at  rest. 

The  gun,  not  cocked,  was  subjected  to  a  blast  of  dust  for  8  minutes, 
2  men  working  on  the  bellows  as  uniformly  as  practicable. 

The  dust  used  was  burnt  sand  from  the  proof  butts;  the  passage  of 
projectiles  through  this  sand  converts  it  into  something  similar  to  day 
in  appearance,  but  it  retains  considerable  grit.  This  was  dried  over 
the  boiler.  It  pulverizes  readily  when  dry  and  answered  well  for  this 
purpose. 

After  being  dusted  the  gun  was  remounted  and  the  time  to  open  the 
breech  and  fire  5  rounds  was  noted. 

Time,  16  minutes. 

The  breechblock  was  opened  by  one  man  at  the  first  attempt,  but  the 
gun  could  not  be  fired.  The  mechanism  was  dismantled  and  the  parts 
washed. 

There  was  very  little  dust  in  the  mechanism  and  none  in  the  bore. 

Five  rounds  instead  of  20  were  fired  on  account  of  scarcity  of  amma- 
uition. 

EXCESSIVE  PRESSURES. 

In  the  5  rounds  fired  reloaded  ammunition  was  used,  the  normal 
charjje  used  bein^r  31  ounces  of  IT.  F.  powder,  lot  8;  to  this  was  added  in 
the  5  cases,  1  oiince,  2  ounces,  2  ounces,  IJ  ounces,  and  1^  ounces  of 
rifle  powder,  the  pressures  being,  respectively,  40,760,  50,429,  59,400( 
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44,127,  and  58,433  poands  per  square  inch.  After  the  fourth  round  a 
service  roand  was  fired.  After  the  second  round  the  block  was  dis- 
mantled and  cleaned.    The  high  pressures  did  not  affect  the  mechanism. 

DEFECTIVE  AMMUNITION. 

Defective  cartridges  prepared  in  three  ways  were  used.  In  the  first 
case,  the  cartridge  case  was  prepared  by  filing  obliquely  through  the 
edge  ot'  the  rim  so  as  to  just  show  an  ox>ening  to  the  interior  at  the 
junction  of  the  wall  and  head.  The  slots  are  at  the  extremities  of  two 
diameters  placed  at  right  angles  with  each  other.  The  cartridge  was 
placed  in  the  gun  so  that  the  solid  part  of  the  rim  came  opposite  the 
extractor. 

There  was  quite  an  escape  of  gas,  as  a  matter  of  course,  and  the 
block  could  not  be  opened  by  hand;  the  handle  was  tapped  with  a 
mallet  until  block  began  to  rotate;  it  then  opened  by  hand  without 
difficulty. 

The  second  cartridge  case  was  prepared  by  sawing  slots  through  the 
head  so  as  to  just  show  an  opening  to  the  interior.  The  slots  were  at 
right  angles  with  each  other  and  each  was  half  way  between  the  primer 
and  rim.  There  was  a  decided  escape  of  gas  into  all  parts  of  the 
mechanism.  The  firing  pin  was  forced  back  against  the  mainspring, 
compressing  the  latter  so  much  that  the  gun  was  found  cocked  after 
firing. 

The  breechblock  could  not  be  oi)ened  by  hand  nor  by  using  a  mallet 
on  the  handle.  At  the  end  of  twelve  minutes  an  effort  was  made  to 
dismantle  the  mechanism  without  opening  the  block,  but  the  screws 
which  hold  the  rotating  piece  to  the  breechblock  could  not  be  removed. 
The  gun  was  then  elevated  and  water  poured  into  the  muzzle  until  it 
ran  out  through  the  block  to  soften  the  residue.  The  breech  mechan- 
ism was  then  dismantled,  cleaned,  and  replaced,  the  breechblock  still 
remaining  in  the  gun.  By  using  a  mallet  on  the  handle  the  block  was 
then  opened.    The  empty  case  was  extracted  without  difficulty. 

A  service  cartridge  afterwards  failed  14  times,  due  probably  to  the 
weakening  of  the  mainspring  by  the  gas  from  the  previous  round. 
The  breech  mechanism  was  again  dismantled  and  the  play  of  the  main- 
spring was  decreased  by  inserting  a  washer  three-thirty-seconds  inch 
thick.  After  four  missfires  a  service  round  was  then  fired.  Time, 
3  hours,  32  minutes. 

Blowbacks  were  made  by  unloading  the  requisite  number  of  rounds, 
decapping  the  cases,  and  thinning  the  metal  of  the  primers;  the  cases 
were  then  recapped  and  the  charges  replaced. 

One  blowback  was  fired  at  the  first  attempt.  The  breechblock  opened 
easily. 

With  the  second  blowback  the  firing  pin  was  so  fouled  by  residue 
from  the  preceding  round  that  it  would  not  work.  Water  was  thrown 
over  the  block  to  soften  the  residue,  and  the  round  was  then  fired.  The 
block  was  opened  by  using  a  mallet  on  the  handle. 

The  third  bio wback  failed  after  repeated  trials,  water  having  been 
poured  on  the  block  in  the  meantime.  Upon  dismantling  the  mechan- 
ism the  firing  pin  was  found  slightly  bent.    Time  occupi^,  23  minutes. 

The  test  was  resumed  at  8  o'clock  a.  m.  on  the  following  day.  The 
bent  firing  pin  was  broken  at  the  machine  shop  in  trying  to  straighten 
it.  A  new  one  was  substituted.  The  new  pin  differed  slightly  from 
the  old  one  in  dimensions  and  the  gun  could  not  be  cocked  until  the 
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washer  heretofore  placed  in  front  of  the  mainspring  was  made  thinner 
by  one- thirty- second  inch. 

After  5  missfires  with  the  third  blowback  a  new  Maxim-Nordenfelt 
cartridge  was  tried  and  failed  5  times,  A  reloaded  cartridge  wa«  tried 
and  fired.    A  new  blowback  was  ordered. 

The  fourth  blow  back  was  fired  at  the  first  attempt.  The  gon  was 
cocked  by  the  blow  back. 

The  breechblock  was  opened  easily  by  using  a  mallet  on  the  handle. 

With  a  service  cartridge  there  were  then  5  missfires.  The  block  was 
opened  and  water  i)oured  over  it;  it  was  then  opened  and  closed  a  num- 
ber of  times  and  snapped  each  time  to  force  the  residue  from  around 
the  firing  pin.  The  cartridge  was  tried  again  and  missed  fire  6  times. 
The  mechanism  was  dismantled,  the  parts  cleaned  and  replaced.  It 
still  failed  to  work  and  a  new  firing  pin  was  substituted.  Four  miss- 
fires ibllowed.  The  mechanism  was  again  dismantled  and  all  part^ 
found  in  good  order.  A  burr  was  finally  noticed  in  the  slot  in  the  han- 
dle through  which  the  firing  pin  works.  This  retarded  the  pin.  It  was 
removed.    After  one  more  missfire  the  round  was  finally  fired. 

Time  to  fire  3  blow  backs  and  2  service  cartridges,  2  hours  and  30 
minutes. 

BUST. 

The  breech  mechanism  was  dismantled  and  all  the  parts  thoroughly 
cleaned  by  washing  with  hot  "water  and  soap. 

The  gun,  not  cocked,  was  immersed  in  a  solution  of  15  per  cent  sal 
ammoniac  and  85  per  cent  water  by  weight;  it  was  suspended  with  the 
asis  vertical  and  was  lowered  into  the  solution  just  enough  to  cover  the 
breech  mechanism,  and  remained  for  25  minutes. 

Before  immersing,  a  soft  wood  plug  wrapped  with  a  piece  of  cartridge- 
bag  material,  the  latter  smeared  with  cosmoline,  was  driven  tightly  into 
the  rear  end  of  the  barrel  to  prevent  unnecessary  rusting  of  the  chamber. 

After  rusting  for  48  hours  the  block  could  not  be  opened  by  hand,  bat 
was  opened  by  using  a  mallet  on  the  handle. 

The  mechanism  was  dismantled  and  the  parts  at  once  immersed  in 
coal  oil. 

The  pistol  grip  was  found  bent  so  that  the  trigger  lever  could  not 
reach  theisear:  straightened. 

Time  to  open  block  and  fire  5  rounds,  32  minutes. 

During  the  test  the  gun  showed  several  defects  naturally  incident  to 
a  new  and  comparatively  untried  design.  The  mainspring  was  too 
weak,  and  the  new  one  substituted  after  the  two  hundredth  round  did 
not  prevent  the  recurrence  of  missfires.  The  screws  holding  the  rotat- 
ing piece  to  the  breechblock  could  not  be  kept  tightly  in  place  for  any 
length  of  time,  and  the  pin  holding  the  cocking  piece  to  the  firing  pin 
would  also  come  out. 

Drawings  received  from  the  inventor  show  projected  improvements 
in  the  mechanism,  but  their  discussion  would  be  out  of  place  in  this 
report. 

The  firing  and  loading  were  perfonned  by  Lieut.  M.  F.  Harmon,  First 
Artillery,  and  Lieut.  F.  P.  Peck,  Ordnance  Department. 

The  following  table  gives  a  summary  of  the  general  results  of  the 
test,  which  was  concluded  on  August  8  last,  323  rounds  being  fired: 

Weight pounds..  760 

Caliber inches..  2.244 

Length calibers..  46.1 

Weight  of  breech  TuecYiBLTiiftm pounds..  30^ 

Numbwof  pact»oi\)i««^^\im<^^^\i\Bssi 30 
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Time  to  dismantle  breech  mechanism * 6™     37 ^« 

Time  to  assemble  breecli  mechanism 12*"  12f* 

Distance  from  seat  in  chamber  at  which  breechblock  will  force  cartridge 

home inches. .  7^ 

Time  to  tire  one  round,  change  mainspring,  sear  spring,  firing  pin,  and 

extractor,  and  fire  another  round 8™  51* 

Time  to  fire  100  rounds 11"»  34|* 

Number  of  rounds  fired  in  1  minute .' 12 

Number  of  rounds  fired  in  3  minutes 35 

Number  of  rounds  fired  in  5  seconds,  first  trial 1 

Number  of  rounds  fired  in  5  seconds,  second  trial 1 1 

Number  of  rounds  fired  in5  seconds,  third  trial 2 

Time  to  fire  2  defective  and  1  service  cartridge.. 3''  32<" 

Time  to  fire  5  rounds  after  dusting,  first  test , minutes . .  16 

Time  to  fire  5  rounds  after  dusting,  second  test  (not  tested) 

Time  required  to  fire  3  blowbacks  and  1  service  cartridge 2^  SO"" 

Time  requirSd  to  open  breechblock  and   ^re   5  rounds   after    rusting, 

minutes 32 

Mean  velocity foot-seconds..        1,763 


Accuracy. 


1.000  I ,  ^,,„  i  3.000 
yirdH.:^™"**' yards. 


Mean  Tertical  deviation ....  feet . 
Mean  horizontal  deviation .  do. . 

Mean  deviation do.. 

Number  of  hita .« 

Number  of  missea 

Time  t4>  Are 

Time  to  flre,  l)oth  targets 


Accuracy        ^^^^'' 


with  rapidity. 


1,000 
yardd. 


iToile. 


yards. 


No.  1.    No.  2. 


1.34 

i.oe 

2.38 

10 

0 


1.72 

1.45 

2.25 

8 

2 


Alternating 

500  and  1,000 

yards. 


500    I   1.000 
yards. ;  yards. 


1.37 

2.43 

2.7© 

9 

1 


3.10 

6.07 

6.81 

10 

0 


4-  22i- 


6«  4i» 


FiriDg  record  and  8  plates  are  inclosed. 

Frank  H.  Phipps, 
Major  J  Ordnance  Department,  U.  8.  Army^ 

President. 

Fean^  Heath, 
Captain,  Ordnance  Department^  U.  S,  Army, 

William  Gbozier, 
Captmn,  Ordnance  Department^  JJ\  S,  Army. 

The  Chief  of  Ordnance,  U.  S.  Army, 

Wa^hingtonj  D.  0. 

(3164) 


522 


At>PENDIX   33  d. 


Record  of  firing  with  S^ahury  6-pounder  rapid-fire  gun  (weight,  with  blods^  7® 

[For  mpidify. 


Date. 


July  20 
July  20 

July  20 
July  20 


July  24 


No. 

of      Projectile, 
fire. 


Elevation. 


Instru- 
mental 
velocity, 
125  feet 

from 
muzzle. 


36  I. 
37 

38 

30 
40 


Feet. 


Pressure,    I  x-ni«»wM.     Vind,  ' 
per  square    fjJ^^S^  i  strwigih. 
incS  of       **^fi™lf*-  '      sad 
bore.  ""•-      diteetHMi. 


Poundt. 


f      176    ) 


[For  nipid%, 


IForxapidity,  lifid 
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pounds),  ai  Sandy  Hook  Proving  Ground,  July  6  to  Juguet  S,  1894 — Continued. 
5- second  test.] 


Special  remarks  abont  each  fire,  such  as  effect 
on  piece,  action  of  breech  mechanism,  VAtu- 
sumption  of  powder,  sound  of  projectile  in 
flight,  scattering  of  fragments,  etc. 


I  Fired  to 

Number 

trial,  1 

I  Number 

trial,! 

l5Nurober 

1^    trial,  2 


sea  to  note  the  place  of  striking, 
of  rounds  fired  in  5  secondn,  first 

• 

of  rounds  fired  iif  6  seconds,  second 
and  1  missflre. 

of  rounds  fired  in  5  seconds,  third 
;  lanyard  broken. 


General  remarks. 


The  3  screws  which  hold  the  rotating  piece  to  the 
{ \  rear  end  of  the  breechblock  tightened  after  these  5 
' '     rounds. 


100  rounds.] 


Time  to  fire  100  rounds,  11  minutes  34|  sec- 
onds. In  this  test  there  were  29  instances 
in  which  the  primer  failed  at  the  first  trial. 
In  3  of  these  29  failures  it  failed  twice,  and 
in  2  others  it  failed  16  times.  As  a  con- 
sequence of  these  failures  the  gun  had  to 
be  recocked  62  times.  The  time  consumed 
in  doins  this  is  included  in  the  time  re- 
quired to  fire  100  rounds.  The  3  screws 
which  hold  the  rotating  piece  to  the  rear 
end  of  the  breechblock  nad  to  be  tightened 
4  times  during  this  firing.  The  time  con- 
sumed is  included  as  part  of  the  time  ueceM- 
sary  to  fire  the  100  rounds.  There  were 
15  rounds  in  which  cracks  developed  in  the 
case  and  gas  escaped  into  the  medfanism. 
In  consequence  of  the  fouling  thus  pro- 
duced, the  breechblock  opened  with  some 
difficulty  after  68  rounds  ha<l  been  fired. 
Both  evebolts  for  holding  shoulder  niece 
to  gun  oroke  off  at  first  thread.  Two  bolts 
holding  the  empty  case  deflector  to  the 
shoulder  bar  were  broken  off  and  2 
loosened  during  this  firing.  Soft  solder 
melted  and  all  the  paint  scaled  from  the 
chase.  (Theexteriorof  this  gun  was  bright 
at  tl\e  beginning  of  the  test,  but  it  was 
afterwards  painted  with  the  service  paint 
for  field  and  siege  artillery. )  Keloaded  am- 
munition used  m  this  test. 


3  minute  tests.] 


In  firing  for  rapidity,  the  ammunition  was  placed  on  a 
table  in  rear  of  the  gun  and  as  close  to  it  as  possible 
without  interfering  with  the  handling  of  the  gun. 
Taking  the  ammunition  from  this  table  3  men  served 
the  gun.  Lieuts.  Harmon  and  Peck  alternated  in 
loading  and  firing,  changing  at  the  end  of  1.5  min- 
utes in  the  3-minate  tMt,  and  after  50  rounds  in  the 
lOO-round  test. 


Rounds  fired  in  1  minute,  12;  rounds  fired  in 
3  minutes,  35.  The  number  of  rounds  fired 
in  1  minute  was  determined  by  noting  the 
number  fired  in  the  first  minute  oi  the 
3-minnt6  test.  There  were  9  missfires,  4 
of  these  beinff  in  the  first  minute.  The 
missfires  are  tne  nnmber  of  times  the  gun 
had  to  be  recocked.  The  missfires  are 
probably  due,  in  this  case  at  least  and 
probably  in  ^l  others  also,  to  insnlficient 
strength  of  the  mainspring.  There  was 
no  case  throughout  the  test,  except  with 
this  gun,  in  which  a  round  of  new  ammnui* 
tion  failed  to  fire  at  the  first  attempt  when 
fairly  struck  unless  the  breech  mechanism 
was  out  of  order.  Missfires  due  to  pulling 
the  trigger  too  soon  are  impossible  with 
this  gun,  because  the  trigger  can  not  come 
in  contact  with  the  sear  until  the  block  is 
oloaed  and  locked. 
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Record  of  firing  vfiik  Seahury  G-paunder  rapid-fire  gun  (weiffhi,  with  hlod,  79, 

[BxGewn 


July  25 
July  25 

July  25 

July  25 
July  26 
July  25 


July  25 


July  25 


July  25 


Julv  25 


Dftte. 


No. 

of 

fire. 


177 
178 

179 

180 
181 
182 


183 


ProjectileJEleTatioo. 

1 
1 

lustra- 

uental 

velocity, 

125  feet 

from 
muzzle. 

o     / 

Feet. 
■ 

184 


185 


186 


Preasnre, 

peraqoare 

inch  of 

bore. 


Number 

of  miae- 

fires. 


Potinde. 

:    4,  37,477 

10.  40.  700 

I 

I    4.  50,420 

i  10,  60,  400 

'    4,  44,127 

'  10,  35.  000 

I 

I    4,  58,433 


stnoftk 

ftBd 
dinxtigi. 


* 

< 

•••"••■""" 

[TectTit] 
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founds),  at  Sandy  Hook  Provinfj  Ground,  July  6  to  August  S,  1894 — Continued, 
hargeit.] 


Special  remftrki  about  each  fire,  such  as  effect 
OD  ])iece,  aclion  of  breech  raechanisiii.  con- 
AnmptioD  of  powder,  sound  of  projectile  in 
flight,  acattvring  of  fragmcuta,  etc. 


General  remarks. 


1  mimflre.    Service  charge ;| 

*  oW^«^     ^  '"''"'^   ^^^^   ^^^""^  "'*'*'*'^  ^''   (copper  cTlimler  Of  32,000  pound*  initial  compression 
charge.  i>    a,wi  t-itip- „f  loiw 

2  minces  riae powder.    Block  dismiuitleil  and  ^      *"**  '*'^**''  ^^  ^*'"- 
cleaned.  I 

2  mi88tlres.    2  ounces  rifle  iiowder <  Reloailed  ammunition.    31  ouncea  U.  F.,  lot  8. 

1  inisHflre     \\  ounces  rifle  powdt* r j^ 

1  mittsflre.    1}  ounces  rifle  powder I 


lefectire  04irtridgeH.  ] 


The  cartridge  case  was  prepared  by  flling 
obliquely  tnrough  the  edge  of  the  rim,  so 
aa  to  Just  show  an  opening  to  the  interior 
at  the  Junction  of  the  head  and  wall.  The 
slots  are  at  the  extremiticH  of  2  diameters 
placed  at  right  angles  with  each  other. 
Cartridge  placed  in  gun  so  that  the  solid 
part  of  the  rim  came  opposite  the  extractor. 
There  was  quite  an  escape  of  gaH  aa  a  mat- 
ter of  course,  and  block  could  nut  be  opened 
b  V  hand.  Handle  tapped  with  a  mallet  un- 
til block  began  to  rotate.  It  then  opened 
by  hand  without  difllculty. 

'The  cartridge  case  was  prepared  by  sawing 
slots  through  the  head  s'*  as  to  just  obow 
an  opening  to  the  interior.  The  slots  were 
at  right  angles  with  each  other  and  each 
was  half  way  between  the  primer  and  the 
rim.  There  was  a  decided  escape  of  gaa 
into  nil  parts  of  the  mechanism.  The  rlr- 
ing  pin  was  forced  back  against  the  niain- 
spring.compressing  the  latter  so  much  that 
tne  gun  was  found*  cocked  after  flrlug. 
The  uieech block  could  not  be  opened  by 
hand  nor  by  using  a  mallet  on  the  handle. 
At  the  ena  of  12  minutes  an  effort  waa 
made  to  dismantle  the  mechanism  with- 
out opening  the  block,  but  the  screws 
which  hohi  the  rotating  piece  to  the 
breechblock  could  not  be  removed.  The 
gun  was  then  elevated  and  water  was 
noured  into  the  muzEle  until  it  ran  out 
throuKh  the  block  to  soften  the  residue. 
The  breech  mechanism  was  then  dis- 
mantled, cleaned,  and  replaced,  the  breech- 
block still  remaining  in  the  gun.  By 
using  a  mallet  on  the  handle  the  block 
was  then  0))ened.    The  empty  case  was 

r    extracted  without  diiticnlty. 

*  4.  service  cartridge  failed  14  times,  due, 
probably,  to  the  weakening  of  the  main- 
spring by  the  gas  from  the  previous  round. 
The  breech  mechanism  was  again  dis- 
mantled and  the  play  of  the  mains])ring 
was  decreased  by  inserting  a  washer 
three  thirty- seconds  of  an  Inch  thick. 
After  4  m'issflres  a  service  round  was 
then  flred.    Time,  3  hours  32  minutes. 
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Record  of  firing  \nih  Seabury  O-pounder  rapid-fire  gun  (weighty  with  bloek^  7® 

[ 


July  25. 


July  25. 


July  25. 


Jtdy  26. 


July  26. 


July  26. 


Date. 


I     Xo. 
i      of 
fire. 


Pnyectile. 


RlcvHlion. 


187 


188 


189 


190 


191 


1 


192 

to 

195 


Instru- 
mental 
velocity, 
125  feet 
from 
muzzle. 


Prepare, 

per  square 

inch  of 

bore. 


Nanber 
of  miss- 
fires. 


Wind, 
fitretirtk 

a&d 
directioB. 


[Dust  test,  pA 


July  27 


\ 


TEST   OF   6-PDE.  SEABUBY    GUN. 
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pounds),  at  Sandy  Hook  Proving  Ground,  July  6  to  August  S,  1894 — Continued. 

tost.) 


Special  remarks  about  each  fire,  snoh  an  effect 
on  piece,  action  of  breech  mechanism,  con- 
Humption  uf  j^wder,  Bonod  of  projectile  in 
flight,  scattering  of  fVaghients,  otc. 


j  Blowback.    Fired  at  first  attempt.  Breech- 
"^     block  opened  easily. 

'  Blowback.  The  firing  pin  was  so  fonled  by 
residue  from  round  1K7  that  it  would  not 
work.  Water  was  thrown  over  the  block 
to  soften  the  residue  and  the  round  was 
then  fired.  The  block  was  opened  by 
using  a  mallet  on  the  handle. 

*  Blowback.  Failed  after  repeated  trials, 
water  having  been  poured  on  block  in  the 
meantime.  Cpon  dismantling  the  mechan- 
ism the  firing  pin  was  found  slightly 
bent.  Test  snspended  at  5:18  p.m.  Be- 
gan blowback  test  4:55  p.  m.  Time 
elapsed,  23  minutes. 

'Blowhack.  Fired  at  first  attempt.  Gun 
cocked  by  the  blowback.  Breechblock 
opened  easily  by  using  a  mallet  on  the 
handle. 

'  Service  cartridge,  5  missfires.  The  block 
was  opened  and  water  poured  over  it.  It 
was  then  opened  anc'  closed  a  number  of 
tiroes  and  snapped  each  time  to  force  the 
residue  from  around  the  firing  pin.  The 
cartridge  was  tried  a^ain  and  missed  fire 
6  timeH.  The  mechanism  was  dismantled, 
the  parts  cleaned  and  replaced.  It  still 
faile<l  to  work  and  a  new  firing  pin  was 
substituted.  Four  missfires  followed. 
The  mechanism  was  again  dismantled  and 
all  parts  found  in  good  order.  A  burr 
was  finally  notice<l  in  the  slot  in  the 
handle  through  which  the  firing  pin 
w^orks.  This  ret^irded  the  pin.  It  was 
removed.  After  one  more  missfire  the 
round  was  finally  fired.  Time  to  fire  3 
blowbacks  and  2  service  cartridges,  2 
hours  and  30  minutes. 


Pired  to  sea . 


(leneral  remarks. 


(The  blowbacks  were  secured  by  unloading  the 
I  requisite  number  of  rounds,  decapping  the  cases, 
)  and  thinning  the  metal  of  the  primers.  The  cases 
\^     were  then  recapped  and  the  charges  replaced. 


Test  resumed  at  8  o'clock  a.  ni.  The  bent  firing  pin 
was  broken  at  the  machine  shop  in  trying  to 
8traighten.it.  A  new  one  was  substituted.  The 
new  pin  difi'ered  slightl}*^  tVom  the  old  one  in  di- 
mensions and  the  gun  could  not  be  cocked  until 
the  washer  heretofore  placed  in  front  of  the^  main- 
spring was  made  thinner  bv  one-thirty -second  of  an 
inch.  After  5  miHsflres  with  the  third  blowback  a 
new  Maxini-Kordenfelt  cartridge  was  tried  and 
failed  5  times.  A  reloaded  cartridge  was  tried  and 
fired.    A  now  blowback  was  ordered. 


lot  cooked.] 


'  The  breechblock  was  opened  by  1  man  at  the 
first  att«impt,  but  the  gun  could  not  be 
fired.  The  mechanism  was  dismantled  and 
^  the  parts  washed.  There  was  very  little 
dust  in  the  mechanism  and  none  in  the 
bore. 


The  attached  blue  prints  show  the  method  adopted 
for  dustine  the  mechanism.  A  is  a  lead  pi))e  lead- 
ing from  tne  pine  box  €  Uy  the  hand  bellows  in  the 
blacksmith  shop.  One  blue  print  shows  the  appa- 
ratus at  work,  tne  other  shows  ii  at  rest. 

The  gun  was  subjected  to  a  blast  of  dust  for  8  min- 
utes, 2  men  working  on  the  bellows  as  uniformly 
as  practicable. 

The  duHt  used  was  burnt  sand  from  the  proof  bntts : 
the  passage  of  projectiles  through  this  saud  con- 
verts it  into  something  similar  to  clay  in  appear- 
ance but  it  retains  considerable  grit.  This  was 
dried  over  the  boiler.  It  pulverizes  readily  when 
dry  and  answered  well  for  this  purpose. 

After  being  dusted  the  cnn  was  remounted  and  the 
time  to  open  the  breechblock  and  tire  5  rounds  was 
noted.    Time,  16  minutes. 
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Record  of  firing  with  Seahury  O-pounder  rapid-fire  gun  (tceighij  tcith  block,  7 

[  For  accan 


July  30 
July  30 
July  30 
July  30 
July  80 
July  30 
July  30 
July  30 
July  30 
July  30 


Date. 


No. 

of 
flre. 


July  30  . 
July  30  . 
July  30  . 
July  30. 
July  30. 

July  30  . 
July  30. 


201 
202 
203 
2(H 
205 

206 
207 


208 
209 
210 
211 
212 
213 
214 
215 

j?ie 

217 


Purjectile.  Elevatiou. 


o 


S 
E 

«8 


o 


J 


o 

2 
•I 

2 


15 
14 
14 
14 
14 


2     14 
2     12 


2     10 


luatin- 

raental 

velocity, 

125  feet 

fn»m 
nnizKle. 


Pressure, 

per  square 

inch  of 

bore. 


Xamber 

of  miss- 

fires. 


Wind. 

;  atrea^ 
as4 
.directi« 


Feet.      I    I'ovndft. 


5 

g 

O 


9  9 


.9 

t 


8 

H 

a 

if 


[For  rapidity  will 


t 

«: 

i 


J\\\y  30 
July  30 


July  30 
July  30 
July  30 


July  30 
July  30 
July  30 
July  30 
July  30  , 
July  30  , 
July  30 
July  30 
July  30 
July  30 


21 H 


220 
221 


222 


223 
224 
225 
226 
227 
228 
229 


• 


9 


O 
es 


9 


u   . 

I"! 

s 


tt 

fc 


^ 
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pounds),  at  Sandy  Hook  Proving  Ground^  July  6  to  August  8,  1894 — Continued, 
at  1  mile.] 


Special  reinarki»abont  each  fire,  nnch  aseifect 
on  ])icce,  action  of  breech  mechaniHni,  cnn- 
I  sumption  of  jiowder,  sound  of  projectilein 
'      flight,  scattering  of  fragments,  elc. 


Strnck  target  9  feet  above  and  5  feot  right 

Struck  target  9  fe«t  left  ot  center 

Miss,  to  the  left.    Gas  escaped ;  case  cracked . 

Struck  target  5  feet  above  and  5  feet  right 

Struck  target  11  feet  above  and  7  feet  loft. 
Gas  escaped ;  case  cracked. 

Miss,  over;  case  cracked 

Struck  target  8  feet  above  and  lu  feet  left 


TARGET. 


From  center  of  target 


Vertical. 


t 


7 
6 
10 
8 
5 
5.6 


2 
2 


Horizon- 
tal. 


3 


From  center  of  impact. 


Vertical. 


> 

o 


7 
6 


2 
2 
1 


3 
5 


3.35 
1.35 
6.35 
4.35 
1.35 
1.85 


Horizontal. 


6C 


5.65 
5.65 
3.65 
3.65 


1.6 
1.6 
3.6 
3.6 
2.6 
L6 


C 

^ 


I 


5.4 
4.4 


1.4 
3.4 


General  remarks. 


Aimed  at  the  upper  left  comer. 
A  new  mainspring,  received  just  before  this  firing, 
was  substituted  for  the  old  one. 


Konnd*212,  block  opened  with  some  difflcnlty. 

Center  of  impact —  Feet* 

Above 1.  3.65 

Left 1.6 

'  Mean  vertical  deviation  from  center  of  impact .  3. 72 
Mean  horizontal  deviation  from  center  of  im- 
pact  2.92 

Mean  deviation  firom  center  of  impact 4. 729 


aocnracy  at  1  mile.] 


Strnck  target  5  feet  above  and  5  feet  left. 

This  shot  was  reported  from  the  target  as 
here  recorded,  but  upon  comparison  with  \ 
the  down-the-beach  "  book  "  this  shot  was 
not  fonnd  in  the  latter  at  aU.    Strnck  target 
5  feet  above  and  5  feet  left. 

Firing  stopped   to   allow    ships    to   pass. 
Struck  target  11  feet  left  of  center. 

Struck  6  feet  above  and  6  feet  left  of  cen- 
ter. 

Btmck  target  4  feet  above  anct6  feet  left. 

TARGET. 

Aimed  at  the  upper  left  comer. 

Screws  holding  rotating  piece  to  the  rear  of  the 

breechblock  nave  to  be  tightened  frequently. 
Pin  holding  cocking  piece  to  firing  pin  comes  out. 
Can  not  be  fired  ftfstn.  the  shoulder,  punishment  too 

great. 

From  center  of 
target. 

From 
Vert 

I  center  of  impact. 

Vertical. 

Horizon- 
tal. 

ical. 

Horizontal. 

i 

At  round  228  rim  of  case  split  and  gas  escaped 
through  mechanism.    Caae  rammed  out  from  the 
muzz^. 

Center  of  impact—                                             Feet. 
Above 2. 9 

• 

1 

11 

'"  '( 
5 

Below. 

i 

! 

2 
4 

8 

3.5 
« 

i'" 

Above. 

• 

1 

i 

3 

• 

fl            ^*i       i      M       ' 

Left 3.45 

8.1 

"iVi 

1.1 
8.1 

"2.1* 

"iVi 

4.55 
0.55 

0.55  . 

'  Mean  vertical  deviation  from  center  of  im  pact .  3. 72 
Mean  horizontal  deviation  f^m  center  of  im- 

7 

) 

•  •  «  •  • 

9.9 
2.9 

*L45' 


pact 3.47 

Meau  deviation  from  center  of  impact 5. 087 

4 

*     * 

4.56  i 
0.05 

Time  to  fire  10  roiuids,  4  minutes  56  seconds. 

a 

..... 
..... 

"2 

I 

5 
{ 
6 

2.9 
"2.9' 

's.'ii' 
io.'is' 

2.55 
'4.' 66 

OBD  9-1 34 
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Record  of  firing  with  Seabury  6'paunder  rapid-fire  gun  (weight,  with  blotk,  7& 

[For 


Aug.  1. 
Ang.  1. 
Aug.  1. 


Aug.  1. 
Aug.  1. 
Aug.  1. 


Date. 


No.    (  I 

of     1  Projectile.  Elevfltioo. 
fire. 


233 
234 
235 


So 


Instru- 
mental 
velocity, 
125  feet 
ft-om 
muzzle. 


Feet. 


o  ' 

4      37| 


4 

4 


85 
35 


Pressure, 

per  fiqaare 

inch  of 

bore. 


Pounds. 


Number 

of  mi«»- 

flreB. 


Willi 
streiut^ 

and 
dirMti«n 


236 
237 
238 


Aug.  I 

Aug.  1 

Aug.  1 

Aug.  1 

Aug.  I 

Aug.l 

Aug.l 

Aug.l 

Aug.l 

Aug.l 

Aug.l 

Aug.l 

Aug.l 

Aug.  1 

Aug.l 

Aug.l 

Aug.  1 e 

Ang.l 

Ang.l 

Aug.l 


239 
241 
243 
245 
247 
249 
251 
253 


255 

257 


240 
242 
244 
246 
248 
250 
252 
254 
256 
258 


[For  aoenracy  with  rapidity  at  two  50O-ynrd  taripets  plaee 


0  35 
0  35 
0    35  ! 


s 


X 


e 
«< 
s 

g 

e 

i 


« 
e 

5 

b 

J 

»• 
d 
o 
a 

s 
I 

1 

4* 
fl 

o 

§ 
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pounds),  at  Sandy  Hook  Proving  Ground,  July  6  to  August  8,  /^d^-- Continued, 
at  3,000  yards.] 


Special  romarkB  aboat  each  fire,  nnch  a«  effect 
on  piece,  action  of  breech  mechanism,  con- 
Bomption  of  powder,  sound  of  prqfectile  in 
flight,  eoattering  of  fragments,  etc. 

General  remarks. 

One  missflre,  struck  150  yards  in  rear,  on  line. 
Projectile  irregular  in  flight. 

One  Biissflre,  struck  100  yards'  beyond  1-mile 
target.    Projectile  irregular  in  night. 

Btruck  170  yards  beyond  target. 

• 

-  Firing  suspended  on  account  of  base. 

> 

80  feet  apart,  alternating  shot  by  shot  on  targets.] 


Fired  at  No.  1  target.    Struck  3^  feet  above 
and  1  foot  left  of  center. 
Fired  at  No.  I  target.    Struck  3  feet  below 

center. 
Fired  at  No.  2  target.    Struck  3  feet  below  I 

foot  left  of  center. 

TARGET  No.  I. 


Aimed  at  bull's-eye.  « 

After  getting  the  proper  elevation  the  rear  sight  was 

marked  and  the  targets  made  by  using  this  mark 

for  elevation. 
Locking  pin  of  cocking  piece  flies  out;   found  on 

platform  twice  to-day. 
Smoke  interfered  very  decidedly*. 


From  center  of 
target. 


Vertical. 


&5 

1.833 

1.75 

4.583 

0.75 

1 

3 

5 


I 


Horizon- 
tal. 


4i 

•a 


4.75 

1.75 

1.583 


« 

S 


0.167 
1.167 
1.083 
1.5 
3.5 


From  center  of  impact. 


Vertical. 


> 


0.823 


1.906 


0.323 
2.323 


9 


U.844 
0.927 


1.927 
1.677 


Horizontal. 


4.667 
1.667 
1.500 


Miss. 
Miss 


TARGET  No.  2. 


5.5 
5.5 
1.5 
5.5 
4.917 
1.5 
3.25 
1.833 
1.833 
0.833 


3.167 
2.583 
0.667 


1 
0.5 

1.5 
1.5 
2.5 
1.5! 


2.283 
2.283 


2.283 
1.700 


1.717 


3.375 
2.791 
0.875 


0.033 


1.717 


0.208 


1.384 
1.384 
2. 3841 


C 
o 
t^ 


0.250 
1.250 
1.166 
1.583 
3.583 


0.792 
0.  292 


1. 292i 
1. 292 
2. 292 
1.292; 


Center  of  impact—  Feet. 

Above 2.677 

Right 0.083 

Mean  vertfcal  deviation  from  cent«r  of  impact.  1. 344 
'  Mean  horizontal  deviation  lYom  center  of  im- 
pact   1.958 

Mean  diviation  from  center  of  impact 2. 375 

Round  241,  two  missflies. 


Center  of  impact —  Feet. 

Above 3.217 

Left 0.208 

Mean  vertical  deviation  from  cen ter  of  im pact .  1.717 
^  ^lean  horizontal  deviation   from   cent«r  of 

impact 1. 45 

Mean  deviation  from  center  of  impact 2. 247 

Time  to  Are  the  20  rounds,  4  minutes  22^  seconds. 
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«4 

1 
I 


Aug.  1 
Ang.l 


Aujc.l 
Aug.l 
Aug.  1 
z\.ug.  1 
Aug.  I 
Aug.  1 
Aug.  1 
Aug.  1 
Aug.l 
Aug.l 


Aug.  1. 


Aug.  1. 
Aug.  1. 
Aug.  1. 
Aug.  1. 
Aug.  1. 
Aug.l. 
Aug.  1. 
Aug.  1. 
Aug.  1. 
Aug.  1. 


Aug.  1. 
Aug.  1. 
Aug.l. 
Aug.  1. 
Aug.  1. 
Aug.  1 . 
Aug.  1 . 
Aug.  1. 
Aug.  1. 


Record  of  firing  with  Seabury  6-pounder  rapid-fire  gun  (weight,  vntk  hlo€kj  7&) 

[Tot  rapidity  with  aca 


Bate. 


No. 

of 

fire. 


259 
'260 


261 
262 
263 
264 
26.5 
266 
267 
268 
269 
270 


Projectile, 


Elevation. 


o      ' 
0    56 

0    56 


Instm- 

raental 

velocity, 

125  feet 

from 
muzzle. 

Feet. 


Piesanre, 

peraqoare 

incn  of 

bore. 


Pounds. 


Number 

of  miaa- 

flres. 


Wind, 
atiennh.) 

and    ' 
directiffiL 


u 

a 

o 


.a 


o 

09 


Is 

9    . 

ll 


g". 

.a  I 


J 

a 

I 

•a 
a 


[For  rapidity  with  accuracy  at  500  and  1,000  yard  tai^ta 


271 


272 
274 
276 
278 

280 
282 
284 
280 
288 
230 


I 


271 
273 
275 
277 
279 
281 
283 
285 
287 


Aog.  1. 


.\   '»ft\ 


V 


i 
s 


o 

9 


s 

.a— 

u 
a 
o 

a 


V 


1 


4» 

e 
o 

I 

a 
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pounds),  at  Sandy  Hook  Proving  Ground^  July  6  to  August  8,  1894 — Continued, 
racy  at  1,000  yards.] 


Special  remarks  about  each  Are,  such  as  effect 
oil  i)iece,  action  of  breech  mechanism,  con- 
sumption of  powder,  sound  of  projectile  in 
flight,  scattering  of  fragments,  etc. 


Struck  target  1  foot  below  and  25  feet  loft 
of  center.    Aimed  at  the  upper  left  corner. 

Aimed  at  the  top  of  target  above  bull's-eye. 
Struck  4  feet  below  and  10  feet  left  of  center. 

TARGET. 


General  remarks. 


Smoke  interfered. 


From  center  of 
target. 


Vertical. 


4.5 

2 

1.5 

3 

7 

2 

1 

0.5 


I 


Horizon- 
tal. 


.a 


$3 


0.6 
2.5 


1.76 
4.25 


7 
7 
8 
8. 


6 


U 


From  center  of  impact. 


Vertical.     Horizontal. 


I 


2.65 
0.15 


1.15 
5.15 
0.15 


I 


0.35 


0.85 
1.35 
2.35 
4.35 


XI 


7.1 
4.35 
1.85 
0.6 


1-1 


0.1 


0.9 
0.9 
1.9 
2.4 


7.9 


Bear  sight  marked  after  round  261,  and  mark  used 

to  make  the  target. 
Round  206,  one  missfire. 

Center  of  impact —  Feet. 

Above 1.85 

Left 6,1 

Mean  vertical  deviation  from  center  of  impact.  /I.  85 
Mean  horizontal  deviation  from  center  of  impact  2. 8 
Mean  deviation  f^m  center  of  impact 3. 356 

Time  to  fire  the  10  rounds,  2  minutes  26}  seconds. 


on  the  same  line,  alternating  shot  by  shot  on  targets.] 


From  center  of 
targot. 


Vertical. 


bove. 

i 
• 

^ 

P4 

4.25 

2.5 

0.5 

5 

5.5 

1.5 

2 


2.5 

1 

9 


Horizon- 
tal. 


.a 


0.25 

5.5 

5.667 

5 

6.5 
11. 833 
24 
14 

7 


13.5 


From  center  of  impact. 


Vertical.     Horizontal 


U 

% 

< 


►    i    S 


3. 375 
1.625 


13.75 


4.125 
4. 6-^:5 
0.625' 
1.125 


6.375 
1.125 
0.9o8 
1.625: 
0.125 


3,375; 

1.875 

9. 875,  2. 125 


5.  208 

17. 375' 

7.375 

0.375 


TARGET,  500  YARDS. 


4.5 
3. 833 
4.333 
l 

0.833 
2.417 
4.5 

0 
12.333. 


4.833' I  1.75  ; 

1. 187i j  1.082 

0.25 


I  1.583.... 

0.583 ..  0.75 

2.5     1 1.917... 

2.167 0.333... 

2.5    I  1.75  I |... 

4.583 2.75  |... 

5.75    I0.417... 


6.148 
2, 4^2; 
1.565 
0.  732i 


Aimed  at  bull's-eye  for  500-yard  target. 

Aimed  at  top  above  bull's-eye  for  l,OUO-yard  target. 

The  marks  previously  made  on  the  sight  for  these 

rangt«  were  used  in  making  these  targets. 
The  sight  was  adjusted  after  each  shot. 


Center  of  impact — 


Feet. 


Above , 0.87."» 

Left 6,626 

Mean  vertical  deviation  from  center  of  impact.  3.  luo 
Mean  horizontal  deviation  from  center  of  im- 
pact    6. 07 

Mean  deviation  from  center  of  impact 6. 81 

Round  288,  1  misaflre. 


1. 185 
0. 852 
1. 185 
3.  2(i8 
4.435 


Hiae 


Center  of  impact —  Feet. 

Above 2. 75 

Left 3.315 

Mean  vertical  deviation  from  center  of  impact.  1.  37 
'  Mean  horizontal  deviation  from  center  of  im- 
pact  ft 2. 428 

Mean  deviation  from  center  of  impact 2. 788 

Time  to  fire  the  20  rounds,  6  minutes  4^  seconds. 
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Record  of  firing  toith  Seahury  6-pounder  rapid-fire  gun  (weight,  tpith  block,  7$0 

m 

[  For  afCeanfCT 


Aug.  2. 

Aug.  2. 

Aug.  2. 

Aug.  2. 
Aug.  2. 

Aug.  2. 


Aug.  2. 
Aug.  2. 
Aug.  2. 
Aug.  2. 
Aug.  2. 
Aug.  2. 
Aug.  2. 


Aug.  2. 
Aug.  2. 
Aug.  2. 


Aug!  3. 


Date. 


No. 

of      Pnyectllei 
fire. 


Elevation. 


291 

292 

293 

294 
295 

296 


297 
208 
200 
300 
801 
302 
303 


304 
305 
306 


Aug.  3 
Aug.  3 
Aug.  3 

Aug.  3 
Aug.  3 
Aug.  3 

Aug.  3 
Aug.  3 
Aug.  3 
Aug.  3 


307    ^ 


308 
309 
310 

311 
312 
313 

814 
815. 
316 
317 


n 


to 


V 


o  f 

4  35 

4  35 

4  33 

4  82 

4  30 

4  31 


Iqstrn- 
mental 
velocity, 
125  feet 

from 
muzzle. 


0    56 


1  10 

1  10 

1  10 

1  10 

1  10  , 

1  10 

1  10 

1  10  i 

1  10  I 

1  10  i 


FeH. 


Pressure, 

per  square 

inch  of 

bore. 


Pounds. 


Number 
of  miss- 

flree. 


Wind, 
streoci^ 
aiM    j 
direetids^ 


u 

s 

Si 

§ 
i 

.a 


3 

d 

S2    I 


la 

6^ 


& 


o 
e 


[ForaccnncT 


From 

rear.  6 

mOe»aD]' 

hour.  I 

FruD 

leftaoii 

I  front  7 

mDcaan 

hour. 

Froai 

fronts 

WileesD 
hoar. 
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pauudi),  at  Sandy  Hook  Proving  Ground  f  July  6  to  August  8,  1894 — Cod  tinned, 
ftt  3,000  yards.] 


Special  remarks  about  eaoh  Are,  such  as  effect 
on  piece,  action  of  breech  mechanism,  cou- 
anmption  of  powder,  sound  of  projectile  in 
flight,  scattering  of  fragments,  etc. 


General  remarks. 


Struck  target  04  feet  above,  15|  fi>et  right  of 

center. 
Struck  150  yards  beyond  and  12  feet  right  of 

center. 
Struck  target  4^  feet  above  and  3  feet  right 

of  center. 

Struck  140  yards  beyond  and  on  line 

Struck  35  yards  beyond  and  sliglitlv  to  the 

right. 
Struck  30  yards  In  front  and  on  line 


TARGET. 


From  center  of 
target. 


From  center  of  impact. 


Aimed  at  a  point  about  20  feet  above  target  and 
^     about  20  feet  to  the  left. 


Vertical. 


« 


2 

8 


0.5 


I 


Horiaon- 
Ul. 


Vertical.     Horizontal. 


•a 


e.5 


13 

6 

11 


a5 

8 
10 


•J 


9.5 

8 

1 


5.714 
11.714 


o 

S 


c 
i 


5.5 


4. 214 


'  9.857 

'  8.357 

2.786 1  1.857 

8.143 

9.286 i  6.857 

2.280   7.643 

7.286   9.643 


Miss,  6  yards  in  front  in  line  with  right  tMlge. . 

Miss,  105  yards  beyond  and  on  iine 

Miss,  175  yards  beyond 


Round  800  missed  Are  once. 

Center  of  impact —  Feat. 

Below 3.714 

Right 0.357 

Mean  vertical  deviation  from  cent4>r  of  impact.  6. 18 
Mean  horizontal  deviation  from  center  uf  im- 
pact  7.27 

Mean  deviation  from  center  of  impact 9.54 


at  1,000  yards.] 


Struck  50  yards  in  front  of  target. 
TAKGET. 


From  center  of 
target. 


Vertical. 


8 


Horizon- 
tal. 


Xi 
6S 


0.333 


0.5 


2.25 


0.75 
0.75 
1.6 
2.5 


2.6 

•    A    •    ■ 

1.5 


0.167 


e 
5 


2.5 


2.26 

i's 

0.5 
1 


From  center  of  impact. 


Vertical. 


I 


1.092 
0.192 
0.092 


1.026 
0.692 


I 


1.658 


Horizontid. 


Sf 
K 


2.558 


1.658 


0.225 


0.058 

0.038!  0.058 
0.808 
I.8U81  2.558 


0.942 


2.192 


2.442 
0.442 

>  •  •  »  •  * 

0.942 


Barometer,  29.93 ;  thermometer,  80^ ;  humidity,  76. 

Cent4^r  of  impact—  Feet. 

Below 0.692 

Left 0.058 

-  Mean  vertical  deviation  from  center  of  impact.  0. 858 
Meiiu  horizontal  deviation  from  center  of  im- 

piict 1.39 

Mean  deviation  from  center  of  impact 1. 035 

Aimed  at  the  top  and  center  of  target. 
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Becord  of  firing  with  Seahury  6'paunder  rapid-fire  gun  (weight,  with  hlockj  7S0 

[Rust  t«8t,  gn 


Date. 


Aug.  6 


No. 

of 

Are. 


i  Project  ik. 


!  Instm- 
mental 


irbv.«o„iYjJ,«J2i- 

Itom 
muszle. 


o      I 


Feet. 


Preftsnre, 

per  sqaare 

inch  of 

bore. 


Pottnd*. 


Number 

of  miss- 

fii«a. 


Wind, 
strenirth. 

and 
directios. 


Aug.  8. 


1 


318  \ 

to 

322 
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pounds),  at  Sandy  Hook  Protdng  Groundj  July  6  to  August  8,  7^9^— Continued, 
not  cocked.] 


Special  remftrkfl  abont  each  Are,  such  as  effect 
on  piece,  action  of  breech  mechanism,  con- 
snmption  of  powder,  sound  of  projectile  in 
flight,  scattering  of  fragments,  etc. 


General  remarks. 


fStartetl  to  open  block  8:11  o'clock.  The 
block  conlff  not  be  opened  by  hand,  but  was 
opened  br  using  a  mallet  on  the  handle. 
The  mechanism  was  dismantled  and  the 
parts  at  once  immersed  in  coal  oil.  The 
'  ^  pistol  grip  was  found  bent  so  that  the 
trigger  lever  could  not  reach  the  sear; 
straigh  tened.  Time  to  open  block  and  fire 
5  rounds,  32  minutes.  Total  number  of 
rounds  flred  323  (see  round  23'  acciden- 
tally omitted  originally). 


The  breech  mechanism  was  dismantled  and  all  the 
parts  thoroughly  cleaned  by  washing  with  hot 
water  and  soap. 

The  gun  was  immersed  in  a  solution  of  15  per  cent 
sal  ammoniac  and  85  per  cent  of  water  by  weight. 
It  was  suspended  with  the  axis  Tertical,  and  was 
lowered  into  the  Boluti3n  Just  enough  to  cover  the 
breech  mechanism,  and  remained  for  25  minutes. 

Before  immersine.  a  soft  wood  plug  wrapped  with  a 
piece  of  cartridge-bag  material,  the  latter  smeared 
with  oosmoline,  was  driven  tightly  into  the  rear 
end  of  the  barrel  to  prevent  unnecessary  rusting 
of  the  chamber. 


Firing  conducted  in  the  presence  of  the  Ordnance 
Board.    Present:  Maj.  F.  H.Phipps,  Ordnance  De- 

{lartment:  Cant.  F.  Heath,  Ordnance  Department; 
;;apt.  W.  Crosier,  Ordnance  Department. 


\ 
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8.  SEABUBT. 

BBEBOH  LOADIire  CAWIOt, 


Appendijr  38  D,  18fl4. 
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! 
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PLA.TX:   II. 


8.  8EABD&T. 

BBEBOH  LOABUte  OABHOH. 
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i 
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8.  8EABITBT. 

BBEEOH  LOADISe  CAEHON 


PLATE  III. 


Ap^a^n-s.  ■.S'i  ^.'l,  \S<>\. 


I 


\    ; 


§' 


*  i 


!    i 


PLATE  rv. 


K.^^\i?C\i^  ^^\i  A^"****- 


H      ^1 


PLA.TE  V. 
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BBEEOH  LOADING  OANNOB. 
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TEST  OF  SPIRAL  SPRINGS  FOR  SPRING-RETURN  MORTAR  CARRIAGE, 

(1  plate.) 

The  Ordnance  Board,  U.  S.  A., 
New  York  Arsenal,  Governors  Island, 

New  York  Harbor, 
Hew  York  Cityy  December  i,  1893, 

Sir:  The  following  report  rfpoli  the  test  of  spiral  springs  in  the 
spring-return  carnages  for  12-inch  mortars  is  respectfully  submitted. 

Each  spring  consists  of  a  double  coil  of  round  bars,  the  elements 
coiled  in  opposite  directions. 

Diameter  of  bar  of  exterior  coil inches. .  1. 75 

Diameter  of  bar  of  interior  coil , dc» . . .  L  25 

Exterior  diameter  of  bpring do . . .  9 

Interior  diameter  of  Bpring,  about do.. .  3 

Height  of  one  spring  tree do...  13.5 

Height  of  one  spring  under  18,000  pounds  load do. . .  12. 25 

Height  of  one  spring  closed  down do. . .  9. 75 

Weight  of  one  spring pounds..       112 

Between  each  two  springs  is  placed  a  wrought-irou  separating  plate 
one-eighth  of  an  inch  thick,  with  flanges  turned  up  and  down. 

The  test  of  the  springs  was  carried  on  in  conjunction  with  the  proof 
of  mortars  and  carriages  and  other  current  firing. 

The  following  rounds  were  fired : 


With  the  cast- iron 

With  the  ateel 

Kuin- 

mortar. 

Nam> 

mortar. 

ber  of 

ber  of 

. 

^^^^-   Charge. 

Projec- 
tile. 

Pounds. 

rounds. 

Charft^. 

Prqjec 
tile. 

1 

i  Pounds. 

Pounds. 

Pounds. 

1 

22 

700 

2 

25  ;           630 

3 

22 

1,000 

9 

27           1, 000 

3 

25 

1,000 

6 

39^             800 

1 

30 

630 

6 

45  ,        1,000 

4 

35           1,000 

5 

58              800 

1 

45              630 

3 

64  ,            800 

2 

63i             630 

8 

73  :            800 

2 

63} 

800 

13 

100              800 

4 

4 

19 

73 
75 

ftn 

630 
800 
630 

,   . 

The  firing  extended  over  about  nine  months,  duriijg  which  interval 
the  si)rings  were  about  two-thirds  of  the  time  under  compression. 

As  at  first  used  each  course  consisted  of  11  springs  strung  upon  a 
central  rod,  the  course  resting  upon  a  plate  1^  inches  thick,  which  in 
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turn  rested  upon  a  nut  screwed  upon  the  rod.  Upon  the  top  of  the 
course  was  a  1-incb  ])late,  and  upon  this  rested  the  projecting  arm  oi 
the  trunnion  carriage.  The  rod  passed  out  through  a  plate  covering 
the  top  of  the  spring  cylinder,  resting  upon  the  plate  by  a  nut  screwed 
upon  the  rod.  To  increase  the  compression  of  the  springs  this  nut  was 
turned,  drawing  up  the  rod. 

The  springs  ^one  of  each  course  occupied  a  length  of  131  inches,  or 
11.91  inches  per  spring.  After  the  seventh  round  with  the  east-iron 
mortar  each  course  was  compressed  2^  inches,  making  the  total  length 
of  springs  128J  inches,  or  11.68  inches  per  spring,  and  leaving  the  total 
play  21 J  inches,  or  1.93  inches  per  spring.  Under  this  compression  the 
springs  returned  the  piece  to  the  firing  ]>osition  after  each  discharge, 
the  recoil  for  the  east-iron  mortar  being  16  inches,  and  for  the  steel 
mortar  19J  inches. 

After  firing- 11  rounds  with  the  cast-iron  mortiir,  it  was  dismouoted 
and  the  steel  mortar  mounted  in  its  place.  At  the  fourth  round  with 
the  latter,  the  third  with  full  charge,  the  rod  upon  which  was  strung 
the  left  course  of  springs  parted,  and  the  springs  and  lower  plate 
being  projected  downward,  struck  the  twrned-in  iiange  at  the  lower 
end  of  the  spring  cylinder  and  broke  it  oil',  as  shown  on  the  inclosd 
tracing;  two  nuts  attaching  the  cylinder  extension  being  also  broken. 
Upon  dismounting  the  carriage,  the  outer  coil  of  the  sixth  spring  of 
the  right  course  was  found  to  be  broken  off  at  the  end  of  the  first  spire. 

Another  carriage  was  mounted  and  the  springs  placed  in  thecylin 
ders  w  ithout  the  central  rod,  the  lower  end  of  each  course  resting  upon 
a  plate  at  the  bottom  of  the  cylinder.  Eleven  springs  were  used  in  each 
course  and  a  sufficient  number  of  Belleville  springs,  placed  ''spoon 
fashion,"  were  added  to  make  the  total  lengtli  of  the  spiral  springs  ^one 
129.5  inches,  or  11.77  inches  per  spring,  leaving  a  play  of  22.25  inches, 
or  2.02  inches  per  spring.  The  broken  spring  was  placed  at  the  bottom 
of  the  right-hand  course. 

Under  these  conditions  6  rounds  were  tired  from  a  oast-iron  mortar 
without  incident,  except  that  the  piece  was  returned  rather  violently  to 
the  firing  position,  which  was  found,  upon  examination,  to  be  due  to 
inefficiency  of  the  counter-recoil  buffers,  their  clearance  being  too  great. 
This  was  met  by  usiug  only  ten  spiral  springs  in  each  course  and  sub- 
stituting for  the  spring  taken  out  six  pairs  of  Belleville  springs,  filling 
in  until  the  total  length  of  the  ten  spiral  springs  alone  was  120  inches, 
or  12  inches  per  spring. 

Eight  rounds  were  then  fired  from  a  cast-iron  mortar,  after  whicli 
filling  was  taken  out  until  the  height  of  the  spiral  springs  was  122 
inches,  equal  to  12.2  inches  per  spring,  and  2  rounds  were  fired  from 
the  steel  mortar,  at  the  second  of  which  the  right  side  frame  was  dis 
covered  to  be  cracked^  due  to  the  projection  beyond  the  reenforced 
guides  of  the  hydraulic  cylinders,  one  of  which  had  probably  been 
struck  by  the  cast-iron  piece. 

Another  carriage  was  mounted  and  ten  spiral  springs  were  placed  in 
each  cylinder,  together  with  six  pairs  of  Belleville  springs  and  filling  to 
make  the  total  length  of  the  spiral  springs  122.8  inches,  or  12.28  inches 
per  spring,  the  play  of  each  spiral  spriug  being  then  2.53  inches  of  the 
ten  25.3  inches,  and  of  the  six  pairs  of  Belleville  springs  1.42  inches,  or 
total  play  26.72  inches. 

Nineteen  rounds  were  then  fired  from  a  cast-iron  mortar,  the  springs 
just  returning  the  piece  to  the  firing  position  after  each  discharge. 

Finally  the  steel  mortar  was  mounted  upon  the  carriage  and  48 
rounds  fired,  a£t/er  ^\Ae\L  Wi^  c,^Ttvd.^e  was  dismantled  and  the  springs 
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taken  oat,  showing  no  signs  of  deformity  or  other  injnry  or  deteriora- 
tion. The  separating  plates,  however,  were  considerably  bent,  and 
should  be  made  thicker. 

As  a  result  of  the  test,  the  Board  is  of  the  opinion — That  the  springs 
are  suitable  for  use  in  the  spring-return  mortar  carriage;  that  no  spe- 
cial appliances,  other  than  those  employed  with  the  Belleville  springs, 
are  necessary  for  their  insertion  or  use;  that  theyactfnlly  as  well  when 
simply  confined  in  the  cylinder  as  when  strung  upon  a  rod;  that  when 
so  inserted  that  each  spring  occupies  a  length  of  12.28  inches,  they  will 
barely  suffice  to  return  the  cast-iron  mortar  to  the  firing  position;  that 
when  so  inserted  that  each  spring  occupies  a  length  of  11.28  inches, 
they  return  the  cast-iron  mortar  with  a  considerable  margin  of  strength ; 
these  figures  for  the  steel  mortar  are  respectively  12.47  inches  and  12.06 
inches;  that  a  spring  should  not  be  compressed  below  a  length  of  10 
inches  at  the  extreme  recoil. 

An  abstract  from  the  firing  record  is  inclosed. 

Clifton  Comly, 
Major ^  Ordnance  Department^  U.  8,  Army, 

President. 
Frank  Heath, 

Captain,  Ordnance  Department,  U.  8,  Army. 

William  Crozier, 
Captain,  Ordnance  Department^  U.  8.  Army. 

The  Chief  of  Ordnance,  U.  S.  Army, 

Washington,  D.  0. 
(3338-.L-'92) 


Test  of  spiral  npringsy  U-inch  mortar ^  iteelf  No,  1,  on  carriage  No. ;?,  B,  I.  F. 


1    Charge     Weight     pi„„« 

<»f  of  pro-    I  Yi«i     I  Recoil, 

po^iier.  I   jectile.    '  j 


Counter  i    ^*»*f«« 


recoil. 


Pounds. 

75 

luo 


I 


Pounds. 

812 
817 


Incheif.       InchtM. 


50 
50 


104 


18 
lOi 


powder. 

Pound*. 
100 
100 


of  pro- 
jectile. 


tion. 


Pound*. 

816A 
817 


50 
50 


Kecoil. 


Inehe*. 

20 


Counter 
recoil. 


Ineheg. 
l»i 
i:) 


Testof  Bpiral  sprintjSy  12'Uvch  mortar,  steely  No.  1,  on  carriage  No.  6',     w-'    i'»  ^ 
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Appendix  35. 


UEPORTS  OF  THJSTS  TO  RENDER  MORE  EASILY    OBSERVABLE  SMOKE 

FROM  BURSTING  SHRAPNEL   OR  SHELL, 

The  Ordnance  Board,  U.  S.  A., 

New  York  Arsenal, 
Governors  Island,  New  York  Harbor, 

New  York  City,  May  3,  1894. 

Sir:  The  following  report  of  experiments  made  with  the  view  of 
rendering  more  easily  visible  the  smoke  from  bursting  shrapnel  or 
shell  is  respectfully  submitted. 

It  was  desired  to  determine,  if  possible,  a  substance  which,  when 
mixed  with  the  bursting  charge  or  otherwise  disposed,  would  produce 
El,  prominent  contrast  between  the  color  of  the  smoke  and  that  of  the 
background  ordinarily  to  be  met  with  in  the  field  service.  A  difficulty 
cvas  encountered  at  the  outset  in  the  possibility  of  the  background 
being  either  light  or  dark,  depending  upon  the  smoke  being  proje'*ted 
Eibove  or  below  the  sky  line,  a  contrast  with  one  being  likely  to  produce 
^  blending  of  hue  with  the  other. 

On  March  15  last  six  7-inch  howitzer  shells  were  loaded  as  follows, 
B.iid  numbered : 

No.  1, 10  ounces  rifle  powder. 

No.  2,  10  ounces  rifle  powder,  1^  ounces  charcoal  (about  equal  bulks). 

No.  3,  10  ounces  rifle  powder,  1  ounce  lampblack  (about  equal  bulks). 

No.  4, 10  ounces  rifle  powder,  3 J  ounces  graphite  (about  equal  bulks). 

No.  5, 10  ounces  rifle  powder,  4^  ounces  sulphur  (about  equal  bulks). 

No.  6, 10  ounces  rifle  powder,  l|  ounces  resin  (by  bulk,  powder  4, 
^'esin  1). 

The  substances  mixed  with  the  powder,  were  all  thoroughly  pulver- 
ijsed  in  a  mortar. 

These  shells  were  in  the  reloading  shed  from  March  15  until  the 
cjharges  were  exploded  April  3,  having  all  been  carried  out  to  No.  1 
fcntt  one  foggy  dayin  the  meantime,  with  a  view  to  making  the  experi- 
ftnent  "then.  The  iaea  was  abandoned,  due  to  increased  fog,  and  the 
shells  were  carried  bsick,  so  that  the  powder  was  probably  quite  damp 
"^hen  finally  exploded. 

The  charges  were  exploded  on  April  3  last,  the  shells  being  placed 
«3n  the  fort  wall,  giving  the  sky  as  a  background  for  the  smoke. 

No.  1  required  one  primer. 

No.  2  required  one  primer. 

No.  3  required  two  primers. 

No.  4  required  three  primers  and  whistled. 

No.  5  required  one  primer. 

No.  6  required  one  primer. 
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The  differeuces  iu  appearance  of  the  smoke  were  not  great 
from  Nos.  3  and  4  being  somewhat  darker  than  the  others,  and 
fore  showed  more  distinctly  against  the  light-gray  sky. 

On  the  following  day  the  same  shell  were  charged  as  follows: 

No.  1,  10  ounces  powder. 

No.  2, 10  ounces  powder  and  1  ounce  powdered  charcoal. 

No.  3,  10  ounces  powder  and  one-half  ounce  lamp  black. 

No.  4, 10  ounces  powder  and  2  ounces  graphite. 

No.  5,  10  ounces  powder  and  3J  ounces  sulphur. 

No.  6, 10  ounces  i)owder  and  IJ  ounces  resin. 

The  volume  of  powder  being  10  in  each  case  against  3  of  th< 
material. 

The  charges  were  exploded  against  a  dark  background  of  brusl 
before,  the  differences  of  color  were  not  decided,  but  in  this  case 
powder  and  resin,  appeared  the  darkest,  and  therefore  the  least 
against  the  brush  background.    With  this  exception  the  smoke  i\ 
case,  was  bluish  white,  and  was  distinctly  visible. 

On  April  26  the  shells,  loaded  as  before,  were  discharged  aga 
dark-green  background  of  pine  trees.  On  this  occasion  ever 
differences  than  before  in  the  color  of  the  smoke  were  obser 
being  bluish  white  in  each  case. 

From  the  above-described  experiments  it  appears  that  it  is  ei 
ingly  difficult  to  make  a  decided  change  in  the  color  of  powder  si 
The  nature  of  smoke  in  general  is  such  that  it  is  likely  to  reflec 
shorter  and  refract  the  longer  rays  of  the  spectrum,  and  thus  to  !i[ 
bluish  or  brownish  according  as  it  is  seen  against  a  dark  or  a 
background. 

The  board  is  of  the  opinion  that  to  darken  the  color  of  the  ordi 
powder  smoke,  which  appears  to  be  the  only  change  which  it  is  [ 
ticable  to  make,  would  not  increase  its  visibility  against  any  ordii 
background  except  the  sky,  and  as  it  is  believed  that  in  servie 
would  ordinarily  be  projected  below  the  sky  line,  it  is  thought  I 
this  change  would  not  be  desirable. 

Frank  Heath, 
Captain  J  Ord.  Depart. j  U,  S.  Army  (senior  member  premi 

William  Grozieb, 
Captain,  Ordnance  Department^  U,  8,  Arm, 

The  Chief  of  Ordnance,  U.  S.  Army, 

Washington,  D,  C. 
(960-A-'94) 
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lOGRESS  REPORT  UPON  EXPERIMENTS  MADE  TO  DETERMINE 
DIMENSIONS  OF  CARTRIDGE  CASES  FOR  S,2'INCH  GUN  USING 
mOEELESS  POWDER. 

The  Ordnance  Board,  T7.  S.  A., 
Sandy  Hook  Proving  Ground, 

October  4, 1894. 

Sir:  Complying  with  your  instructioDS  of  September  22, 1894,  the 
ard  respectfully  submits  the  following  progress  report  upon  experi- 
snts  made  to  determine  the  proper  dimensions  of  cartridge  case  for 
charge  of  smokeless  powder  for  lixed  ammunition  for  the  3.2-inch 
Id  gun. 

Under,  date  of  April  19,  1894,  the  Department  issued  a  circular  letter 
the  prominent  powder  manufacturers  of  the  United  States,  for  which 
8  Appendix. 

In  response  to  this  advertisclhient,  two  manufacturers,  the  Leonard 
Qokeless  Powder  Company,  of  Baychester,  N.  Y.,  and  the  Maxim 
rpedo  and  Powder  Company,  of  Farmingdale,  N.  J.,  have  delivered 
QQples  for  test.  (The  California  Powder  Works  have  also  given  notice 
a  shipment  which  has  not,  however,  up  to  date,  come  to  hand.)  In 
ting  these  samples  the  3.2-inch  rifle  with  Driggs  Schroeder  breech 
chauism  and  also  that  with  the  Gerdom  breech  mechanism  were 
^d,  each  being  adapted  to  metallic  ammunition  and  having  the  same 
itnber  capacity.  Considerable  difficulty  was  encountered  in  finding 
practical  method  of  reducing  the  powder  space  in  the  chambers  of 
^se  guns.  The  method  first  adopted  was  to  fill  the  metallic  cartridge 
^  to  the  necessary  depth  with  a  mixture  of  zinc  and  antimony,  an 
^\  hole  being  bored  through  the  filling  through  which  the  flame  from 
»  cap  was  communicated  to  the  charge.  This  hole  was  filled  with 
e  powder  to  insure  ignition.  It  was  found,  however,  that  on  dis- 
i.rge  this  filling  was  set  back  violently  against  the  breechblock,  the 
ibn  on  the  latter  being  similar  to  that  due  to  an  excessive  powder 
:6sure.  The  mechanisms  of  both  guns  were  seriously  strained,  and 
p'as  necessary  to  abandon  this  method.  The  cartridge  case  was  there- 
^  set  aside  and  a  solid  steel  plug  was  made,  the  outer  dimensions  of 
ich  were  exactly  tlie  same  as  those  of  the  rear  portion  of  the  metal- 
^ase.  This  plug  could  be  lengthened  by  screwing  metallic  disks  to 
^  eud;  a  copper  cup  was  also  attached  to  the  end  of  the  plug  to  act 
a  gas  check.  This  device  )ias  worked  well  and  will  be  used  through 
m  the  test. 

LEONARD   POWDER. 

^our  samples  have'been  furnished  by  the  Leonard  Smokeless  Powder 

rnpany.    They  are  designated,  respectively,  W.  A.  X^,  cylindrical, 

A.  X32  tubular.  Ruby  X^  cylindrical,  and  Ruby  Xu  tubular.  *  TliiB 

^t  two  are  made  from  the  same  formula  and  differ  only  in  that  the 


^ 


obtamed  with  a  pressure  not  exceeding  26,000  ponuds.  The  tes 
these  samples  will  be  continued,  and  it  is  expected  that  the  stau 
results  can  be  obtained  with  a  powder  space  of  about  50  cubic  im 
Tlie  ballistic  qualities  of  this  powder  are  undoubtedly  all  that  coal 
desired.  It  contains  considerable  nitroglycerin.  The  effects  of  ere 
and  its  stability  are  still  to  be  determined. 

MAXIM-SCHAPPHAUS. 

This  powder  was.furnished  by  the  Maxim  Torpedo  and  Powder  C 
pany.  It  is  of  a  dark-brown  color,  hard  and  brittle.  It  is  made  in  ro 
rods  perforated  axially  with  seven  holes  each  one  thirty-second  i 
diameter,  diameter  of  rods  three-tenths  inch.  Thie  samples  testeii  n 
identical  except  in  the  length  of  the  rods,  the  lengths  tried  being  5  ir 
1-inch,  0.3-inch,  and  0.15  incli,  respectively,  the  latter  series  giving 
best  results.  This  appears  to  be  a  very  promising  powder,  and  ther 
no  doubt  but  that  with  50  cubic  inches  of  jwwder  space  the  stand 
results  can  be  secured. 

The  stability  and  erosive  effects  of  this  powder  have  yet  to 
ascei  tained. 

It  is  said  to  be  a  nearly  pure  gun-cotton  powder,  containing  bni 
per  cent  nitroglycerin. 

TROISDORFF   POWDER. 

For  comparison  with  powders  of  domestic  manufacture  te^sts  w 
reduced  cliamber  were  made,  using  the  Troisdorff,  a  foreign  i)ow( 
described  in  lieport  of  Chief  of  Ordnance  for  1893,  page  399.  F 
results  were  obtained,  a  charge  of  17J  ounces  in  a  chamber  of  62  cu 
inches  capacity  giving  1,423  foot-seconds  velocity  with  30,600  pooi 
pressure.  So  far,  however,  as  ballistic  results  are  concerned 
powders  of  domestic  manufacture  are  superior  to  the  Troisdorff, « 
there  is  no  reason  to  beUeve  that  they  are  not  equal  to  the  lattei 
other  desirable  qualities. 

Appended  to  this  report  are  tables  giving  a  summary  of  all ' 
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SPECIFICATIONS  FOR  SMOKELESS  POWDEHS  FOR  FIELD,  SIEGE,  AND 

SEACOJST  orys. 

[Circular  Letter.] 

smokeless  powder  fob  3.2-inch  b.  l.  field  gun,  steel,  using 

metallic  cartridge  case. 

Office  of  the  Chief  of  Ordnance, 

United  States  Army, 
Washington^  D.  C,  April  19 y  1894, 

Gentlemen  :  The  Department  desires  to  procure  at  an  early  date 
samples  of  smokeless  powder  for  trial  with  the  3.2-inch  B.  L.  field  fjun. 
The  powder  will  be  tested  in  a  gun  adapted  for  a  metsillic  cartridge 
case  with  rear  ignition.  The  cartridge  case  at  present  available  has  an 
interior  clear  length  of  12.15  inches,  interior  cliameter  (slightly  conical) 
average  3.53  inches,  and  a  capacity  of  114  cubic  inches.  The  total 
volume  of  bore  of  gun,  including  powder  space  in  ca«e,  is  690  cubic 
inches,  nearly  5  and  the  travel  of  shot  08.6  inches. 

The  object  now  is  to  find  a  smokeless  powder  for  the  service  of  this 
fiTun  with  fixed  ammunition  and,  concurrently,  to  determine  the  suitable 
capacity  of  cartridge  case  for  the  powder.  Experiments  will  be  made 
with  samples  of  powder  procured  to  ascertain  the  least  charge  of  a 
powder,  otherwise  good,  and  the  requisite  spacing,  adapted  to  give  an 
initial  velocity  of  about.  1,450  foot-seconds  with  a  projectile  weighing 
16.5  pounds  and  a  pressure  not  exceeding  30,000  pounds  per  square 
inch. 

A  powder  which  would  be  deemed  suitable,  for  ballistic  properties, 
should  fulfill  these  conditions  with  a  considerably  reduced  powder  space 
over  that  atiorded  by  the  present  cartridge  case;  or,  when  fired  in  this 
case,  should  give  a  considerably  lower  i)ressure  than  30,000  pounds, 
other  conditions  remaining  the  same.  No  material  change  can  be 
admitted  in  the  diameter  of  the  present  cartridge  case,  hence  whatever 
reduction  of  tlie  present  powder  space  may  be  found  practicable  will 
be  applied  to  shorten  the  length  of  the  case  to  be  designed  for  service. 

Having  these  conditions  in  view,  you  are  requested  to  state  a  price 
for  delivery  to  the  commanding  officer,  Sandy  Hook  Proving  Ground, 
within  30  days  after  notice  of  a€(;eptance  of  bid,  of  20  pounds  of 
smokeless  powder  for  3.2-inch  B.  L.  field  gun,  with  the  understanding 
that  the  Department  will  have  the  privilege  of  increasing  the  quantity 
as  may  be  clesired,  to  an  amount  not  exceeding  250  pounds  at  the  price 
stated,  for  early  delivery  at  a  subsequent  date. 

In  reply  to  this  letter  you  are  also  reciuested  to  state  at  what  price 
j-ou  could  deliver  say  5,0(M)  pounds  of  powder  like  your  sample. 
Kespectfully, 

D.  W.  Flagler, 
Brigadier-  Oeneral,  Chief  of  Ordnance. 
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Diameter  of  powder  chamber inches. . 

Clear  length  of  powder  chninber do 

Volume  of  powder  chamber do 

Travel  of  snot  in  bore do 

Total  volume  of  bore,   including  chamber,  cubic 

inches 

"Weight  of  projectile poiindb.. 

Powder,  present  service 

Weight  of  charge pounds. . 

Initial  velocity foot-seconds. . 

Maximum  pressure  per  square  inch .^.  pf mnds . . 


5-inch 
B.  L.  rifle. 

7-inch 

B.L. 

howitser. 

5.7 

7.2 

15.15 

7.465 

395.6 

3,167 

119.8 

81.25 

2,825 

3,500 

45 

105 

Sph.  hex. 

Granular. 

]2.5 

10 

1.830 

1,085 

36,000 

1 

28,500 

8- inch. 
B.  L.  riiie. 


9.5 
51 
3. 616.  7 
205.25 

14,110 

300 

Br.  pria 

125 

1,950 

37,000 


lO-inch 
B.L.riA 


1] 

fi 

7,1a 

Z!i 

29,0QG 

57! 
Br.prfe 

250 
1,975 


REQUIREMENTS  FOR  ACCEPTANCE. 

Each  sample  is  to  consist  of  an  auioant  estimated  as  sufficient  to  fiu 
nisli  ten  full  charges  and  must  be  in  one  uniform  lot.  All  the  powde 
must  be  practically  smokeless,  at  least  not  producing  a  smoke  clond 
of  domestic  manufacture,  and  subject  to  inspection,  including  test  m 
proof,  before  acceptance;  and  it  will  not  be  paid  for  unless  it  fulfills tb 
requirements  herein  stated. 

BaUistic  qualities. — The  samples  must  show  the  following  ballisti 
qualities  for  acceptance: 

Five- inch  siege  gun:  Initial  velocity  about  1,830  foot-seconds  an( 
maximum  pressure  not  greater  than  14  tons  (31,360  pounds)  persquar 
inch. 

Seven-inch  siege  howitzer:  Initial  velocity  about  1,085  foot-second 
and  maximum  pressure  not  greater  than  12  tons  (26,880  pounds)  pe 
square  inch. 

Eight-inch  seacoast  gun :  Initial  velocity  not  less  than  2,000  fool 
seconds  and  maximum  pressure  not  greater  than  15  tons  (33,600  pounds 
per  square  inch. 

Ten-inch  seacoast  gun :  Initial  velocity  not  less  than  2,025  foot-sec 
onds,  and  maximum  pressure  not  greater  than  15  tons  (33,600  pounds 
ner  sou  are  inch. 
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It  is  believed  that  the  foregoing  requirements  for  acceptance  fall  well 
within  the  results  practically  obtainable  in  the  actual  most  advanced 
state  of  the  manufacture  of  these  types  of  powder,  and  it  is  desired 
that  the  margin  thus  allowed  shall  be  employed  in  the  development  of 
the  following  additional  qualities,  which  are  considered  as  essential  in 
a  satisfactory  service  powder: 

It  should  give  uniform  ballistic  results. 

It  should  cause  the  least  practicable  erosion  of  the  bore. 

It  should  possess  the  great:est  practicable  stability  against  accidental 
explosion  or  det.erioration  under  exposure  to  climatic  conditions  and  in 
storage  or  transportation. 

For  the  seacoast  guns,  the  highest  attainable  projectile  energies, 
within  allowable  limits  of  erosion  and  pressure,  are  desired. 

For  the  siege  pieces  it  is  not  desired  to  increase  the  projectile  ener- 
gies above  those  stated,  and  improvements  in  the  ballistic  qualities 
Hhould  be  directed  to  the  reduction  of  the  erosion  and  the  charge. 

INSTRUCTIONS  TO  BIDDERS. 

Bids  may  be  made  for  one  or  more  of  the  samples  required. 

Bidders  should  state  the  approximate  weight  of  charge  which  they 
estimate  as  suited  to  fulfill  the  ballistic  requirements,  and  should  make 
their  bids  for  a  number  of  pounds  estimated  as  sufficient  for  ten  full 
charges  at  a  stated  price  per  pound,  delivered  at  Communipaw,  N.  J., 
and  should  state  how  soon  after  the  receipt  of  the  order  the  powder 
will  be  delivered. 

Bidders  should  also  state  a  price  per  pound  for  such  further  quantity, 
not  greater  than  twice  the  amount  named  in  the  bid,  as  may  be  ordered 
by  the  Chief  of  Ordnance,  to  be  delivered  as  above  at  an  early  date 
after  the  receipt  of  the  order  therefor. 

The  Department  reserves  the  right  to  reject  any  or  all  bids  or  parts 
thereof. 

Blank  forms  on  which  proposals,  must  be  made  can  be  had  on  appli> 
cation  to  this  office. 

Envelopes  containing  proposals  should  be  marked  *^  Proposals  for 
smokeless  powder,"  and  addressed  to  the  Chief  of  Ordnance,  United 
States  Army,  Washington,  D.  C. 

D.  W.  Flagler, 
Brigadier- General,  Chief  of  Ordnance,  U,  S,  A. 

Office  of  the  Chief  of  Ordnance, 

War  Department,  August  4,  1894. 
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ANNUAL  REPORT    OF    CHIEF    ORDNANCE  OFFICER,  DEPARTMENT    OF 

THE  PLATTE. 

Headquarters  Department  of  the  Platte, 

Office  of  Chief  Ordnance  Officer, 

Omahaj  Nebr.y  June  30, 1894, 

General:  I  have  the  honor  to  submit  the  following  report  of  the 
operations  of  this  office  and  of  the  Omaha  Ordnance  Depot  during  the 
past  year : 

OMAHA  ordnance  DEPOT. 

ft 

The  depot  has  been  maintained,  as  has  been  the  case  for  the  past 
three  years,  simply  as  a  reserve  of  stores  for  field  service,  to  be  drawn 
upon  only  in  an  emergency.  The  stores  kept  on  hand  are  sufficient  to 
reequip  about  300  infantry  and  200  cavalry.  Owing  to  the  impending 
change  in  small  arms  the  stock  of  ammunition  has  been  materially 
reduced  by  issues  to  troops.  There  are  on  hand  at  present  only  192,852 
ride  and  38,698  carbine  ball  cartridges,  caliber  .45.  Most  of  the  leathei; 
work  was  oiled  this  spring,  and  everything  is  in  readiness  to  issue  when- 
ever needed. 

ORDNANCE  STORES. 

Only  one  complaint  of  the  quality  of  the  stores  furnished  by  the 
Department  to  the  Army  has  been  received.  Changes  have  been  sug- 
gested, as  will  be  noted  in  the  course  of  this  report,  but  no  defects  due 
to  bad  materials  or  poor  workmanship  at  the  arsenals  have  been 
reported  to  me,  except  in  the  case  of  a  rather  insignificant  article,  the 
paster  used  in  stopping  the  bullet  holes  in  the  targets.  The  adhesive 
material  used  was  reported  to  be  insufficient  to  hold  the  paster  firmly. 
A  special  report  of  the  facts  was  made  September  15, 1893,  and  I  was 
informed  that  the  amount  of  gum  composition  used  on  the  pasters 
will  be  increpsed  in  future.  Doubtless  there  will  be  no  further  com- 
plaint. 

THE   CALIBER   .38  REVOLVER. 

In  my  last  annual  report  I  stated  that  some  defects  in  the  new  revol- 
ver had  been  developed.  After  the  termination  of  the  target  practice 
season  these  alleged  defects  were  investigated  and  a  full  report  was 
forwarded  September  15,  1893.  Directions  for  the  use  of  the  revolvtM- 
have  since  been  issued,  and  as  the  men  become  more  familiar  with  the 
weapon  they  get  better  results  from  it.  Several  cavalry  officers  have 
stated  that  their  revolvers  work  all  right  and  the  accuracy  is  consid- 
erably superior  to  that  of  the  old  caliber  .45.  Others  have  stated 
that  the  mainsprings  are  too  weak  and  sometimes  fail  to  explode  the 
cartridge, 
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The  opinion  of  cavalry  officers  has  been  asked  as  to  whether  the 
revolver  would  be  improved  by  having  the  cylinder  open  to  the  right 
instead  of  to  the  left.  Most  officers  in  this  department  prefer  to  have 
the  revolver  break  to  the  right,  and  I  concur  in  this  preference.  It 
makes  little  difi'erence  on  foot,  and  it  is  even  probable  that  with  prac 
tice,  more  rapid  firing  could  be  done  dismounted  with  a  revolver  break 
ing  to  the  left  than  with  one  on  the  reverse  plan.  The  revolver  is,  how- 
ever, essentially  a  weapon  for  use  on  horseback,  and  the  reason  is  plain 
why  the  cylinder  should  open  to  the  right.  The  reins  are  held  in  the 
left  hand  and  the  revolver  in  the  right  in  firing.  Jt  is  simply  a  ques 
tion  as  to  which  hand  can  be  more  conveniently  emptied  so  that  it  can 
be  used  to  handle  the  cartridges.  I  think  it  is  evident  that  the  revolver 
can  be  thrown  into  the  left  hand  much  more  easily  than  the  reins  can 
be  changed  to  the  right.  It  follows,  therefore,  that  the  cylinder  should 
open  to  the  right. 

I  would  recommend  that  this  change  be  made  if  the  construction  of 
the  pistol  will  admit  of  it,  and  that  the  mainspring  be  given  more  power. 

CURB   BIT,  MODEL  1892. 

Some  of  these  bits  have  now  been  in  use  in  each  cavalry  ti*oop  in 
this  department  for  nearly  a  year.  So  far  as  I  have  been  able  to  learn 
from  conversation  with  officers,  they  have  given  entire  s^itisiiactioD, 
and  troop  commanders  are  anxious  to  completely  equip  their  horses 
with  them.  The  bit  is  simple,  handsome,  strong,  and  comfortable  for 
the  horse. 

I'.  S.  MAGAZINE  RIFLE,  CALIBER  .30,  MODEL   1892. 

The  new  rifle  has  been  on  exhibition  in  my  office  and  at  Fort  Omaba 
forabont  two  months  and  has  been  examined  by  many  officers  and  civil 
ians.  There  has  been  no  opportunity  to  try  it  at  the  range  as  I  have  no 
ammunition  for  it,  but  its  general  appearance  and  action  have  found 
much  favor.  One  objection  that  is  frequently  made  to  the  gun  is  that 
the  position  of  "  carry  arms"  with  it  is  very  uncomfortable.  The  bolt 
handle  does  materially  interfere  with  the  grasp  at  the  small  of  the  stock. 
The  remedy  is,  however,  plain;. the  Army  must  abandon  the  '* carry ^ 
altogether.  It  is  also  quite  probable  that  the  **  right  shoulder  '^  ix)sitiou 
should  be  changed.  Certainly  no  sportsman  ever  carried  his  g^un  while 
hunting  as  prescribed  in  tactics  for  *' right  shouldei  arms.-'  The  tactics 
must  suit  the  rifle,  and  they  become  obsolete  as  soon  as  an  improved 
weapon  renders  them  inconvenient. 

ENGLISH  CAVALRY  SABER. 

•  The  English  cavalry  saber,  referred  to  in  my  last  report  as  under  trial 
by  the  Ninth  Cavalry,  was  returned  to  the  Ordnance  Office  November 
(i,  1893,  with  an  able  and  exhaustive  report  by  Lieut.  A.  B.  Jackson,  of 
that  regiment,  which  was  concurred  in  by  Col.  Biddle,  commanding  the 
Ninth  Cavalry. 

1  am  personally  not  in  favor  of  furnishing  the  saber  to  the  enlisted 
men  of  the  cavalry,  as  1  regard  it  as  practically  an  obsolete  weapon; 
but  if  the  cavalry  officers  desire  it,  I  would  make  it  as  efficient  and  sat 
isfactory  as  possible.  I  therefore  concur  in  Lieut.  Jackson's  recommeu- 
<lations  that  the  shape  of  the  guard  and  the  mode  of  forming  the  hilt 
out  of  the  blade  in  the  English  saber  be  adopted,  and  also  the  wooden 
lining  and  wide  mouth  ^ieee  for  the  scabbard. 
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KAHAN  INTRENCHING'  TOOL. 

This  Ingenious  tool,  which  -s  a  combination  of  a  shovel,  hatchet,  and 
pick,  was  thoroughly  tried  at  Fort  D.  A.  Russell,  but  did  not  give  satis- 
factory results.  The  metal  of  which  the  stock  of  the  tool  was  made  was 
too  soft  and  the  wooden  handle,  dried  out  by  the  climate  of  Wyoming, 
would  not  stay  in  its  place.  A  much  better  tool  can  undoubtedly  be 
made  on  the  same  principle. 

DODGE  BLANKET-ROLL  SUPPORT. 

This  equipment  was  tried  by  a  company  of  the  Second  Infantry  in 
competition  with  the  Merriam  pack  and  the  blanket  bag.  The  report  of 
Capt.  Kinzie,  who  conducted  the  test,  was  very  much  in  favor  of  the 
Dodge  support.  I  did  not  deem  the  trial  by  a  sing:le  company  sufficient, 
and  recommended  further  experiment  by  several  different  organizations. 
Tills  is  now  in  progress  at  Fort  D.  A.  Russell,  where  four  companies 
have  been  supplied  with  twenty  each  of  the  Dodge  support  and  the 
improved  Merriam  pack.  These  are  to  be  thoroughly  tried  this  season 
in  competition  with  each  other  and  the  service  blanket  bag. 

THE   "SUREFAST"  GIRTH   FASTENER. 

This  device  was  given  a  thorough  and  impartial  trial  by  the  Sixth 
and  Ninth  regiments  of  cavalry.  The  unanimous  opinion  of  the  offi- 
cers who  superintended  the  trial  was  against  its  adoption  for  the  serv- 
ice saddle,  though  it  is  probably  valuable  for  civilian  riding.  Its 
adoption  was  therefore  not  recommended. 

HEELER  RASP. 

This  blacksmith's  rasp,  as  modified  by  the  manufacturers  to  suit  the 
requirements  of  cavalry  service,  was  tried  by  the  Sixth  Cavalry.  The 
reports  received  indicate  that  the  rasp  is  now  very  satisfactory,  and  I 
would  recommend  further  trial  of  the  rasp  on  a  more  extended  scale. 

ECONOMIC  FEED  BAG. 

This  bag  has  the  open  end  covered  with  netting  except  a  hole  for  the 
horse's  nose  and  is  designed  to  keep  the  horse  from  wasting  grain.  The 
idea  was  regsirded  as  a  good  one  by  cavalry  officers,  but  the  nose  bag  as 
a  whole  was  not  satisfactory  on  account  of  its  shape,  the  insufficiency  of 
ventilation,  and  the  inferiority  of  its  material.  It  is  possible  that  the 
ventilated  service  bag,  made  on  the  economic  principle,  would  receive 
more  favor. 

ALUMINIUM  CARTRIDGE-BELT  PLATES. 

Ten  cartridge-belt  plates  made  of  aluminium  were  sent  to  Fort  Omaha 
by  Lieut.  W.  C.  Brown,  First  Cavalry,  under  instructions  from  the  War 
Department,  for  trial.  The  report  of  Capt.  Waring,  whose  company 
tried  them,  was  decidedly  in  favor  of  the  aluminium  plate.  I  concur  in 
the  opinion  that  alLparts  of  the  equipment  should  be  made  as  light  as 
possible,  but  I  have  several  times  pointed  out  the  advantage  of  doing 
away  with  the  belt  plate  entirely  for  infantry  and  using  a  buckle,  which 
might  of  course  be  made  of  aluminium,  such  as  is  now  supplied  with  the 
cavalry  belt.  It  would  be  lighter,  more  easily  fastened,  and  much  more 
readily  adjusted  to  the  diilerent  lengths  required  when  the  man  changes 
from  the  blouse  to  the  overcoat  or  vice  versa. 
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TIN  CUPS. 

I  believe  alumininm  has  been  suggested  for  the  cap  and  I  think  it 
could  be  advautageously  used  lor  this  article  of  the  eqnipmeut 
Whether  the  material  is  changed  or  not  I  would  strongly  rec^^mmenii 
that  the  shape  and  niethwl  of  making  the  cup  be  modified.  The  pre^ 
ent  cup  is  so  deep  that  it  is  awkward  to  carry,  and  having  folded  seams 
any  battering  causes  it  to  leak.  The  seams  are  also  starting  points  for 
rust.  I  would  recommend  a  cu])  4i  or  5  inches  in  diameter  and  3  inches 
deep,  pressed  out  of  a  single  sheet  of  metal,  with  the  handle  riveted  on. 

CAVESSONS    AND  Dl'MB  JOCKEYS. 

The  use  of  these  articles  is  recommended  by  Lieut.  Blnnt,  in  his 
pamphlet  on  "Training  Remount  Horses,"  and  an  application  was 
received  for  a  supply  of  them  ti-om  one  of  the  troops  of  the  Ninth  Ca?- 
airy.  \J\^on  investigating  the  subject  by  obtaining  reports  from  cavalry 
otticers,  I  found  that  it  was  their  opinion  that  it  is  unnecessary  toissae 
these  articles.  A  halter  and  lariat  will  answer  all  the  purposes  of  a 
cavesson  and  strap  for  longeing  Ji  horse,  and  the  use  of  the  crosstre^ 
or  "  dumb  jockey  *'  is  deemed  unnecessary  and  even  objectionable,  as 
calculated  to  give  a  horse  a  hard  mouth. 

TARGETS. 

In  an  interesting  article  in  the  Journal  of  the  Military  Service  Insti- 
tution for  March,  1804,  entitled  '' KiHe  practice  in  its  relation  to  eye 
strain,"  Cai)t.  J.  M.  Banister,  assistant  surgeon,  U.  S.  Army,  callsattcn- 
tion  to  some  of  the  defects  of  tJie  present  system  of  target  practice  a.s  it 
attects  the  eyesight  of  our  men.  The  only  point  in  the  article  which 
requires  consideration  by  the  Ordnance  Department  is  that  in  regard 
to  the  color  of  the  targets.  Dr.  Banister  says  in  his  recapitulation :  **ln 
the  first  phice,  the  color  of  the  targets  should  by  all  meiuis  be  changed, 
and  the  element  of  glare  reduced  to  a  minimum.  This  ciwi  easily  be 
effected  by  making  the  body  of  the  target  black  and  the  bulPs  eye  and 
rings  buff".  By  this  simple  change  the  reflection  of  light  from  the 
target  could  be  almost  entirely  obviated,  since  the  only  visible  reflect 
ing  surface  in  this  case  would  be  the  buirs-eye.  Every  one  knows  that 
the  black  target  will  absorb  light  instead  of  reflecting  it.  Anothergam 
in  this  change  would  be  the  greater  contrast  produced  between  the 
color  of  the  target  and  the  face  of  the  landscape,  which  would  be  a  great 
advantage  at  most  of  our  military  posts," 

It  seems  to  nie  that  this  matter  is  of  sufficient  imi>ortanee  to  warsmt 
some  experiments  with  black  targets  and  buflf  bull's-eyes  and  rings. 

DISTRIBUTING  AMMUNITION   TO   A   LINE   OF  BATTLE. 

Various  means  have  been  suggested  of  carrying  ammunition  from 
the  train  to  the  men  when  engaged.  Carts  and  wagons  have  been 
devised  for  the  puriwse,  but  so  far  none  of  them  have  been  very  satis- 
factory. Since  1  have  been  in  the  Dei)artment  I  have  seen  a  great 
deal  of  the  use  of  pack  mules,  and  I  am  of  the  opinion  that  no  form  of 
transportation  from  the  wagon  train  to  the  line  of  battle  can  surpass 
these  animals  in  efficiency.  A  pack  mule  will  carry  easily  250  pounds, 
or  over  3,000  rounds  of  caliber  .30  cartridges.  He  can  go  wherever  a 
man  can,  and  thus  take  advantage  of  natural  shelter  from  fire.  He 
could  be  takeiA  aVow^  tavuvea^  behind  ridges,  through  timber,  and  under 
cover  of  bui\dmge>,  ^oiOi  X^Vxi^  V^^\>  ^xsX  <^s.  %\^gcL\»  <^al  t\ift  enemy. 
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The  ammuBition  could  be  carried  in  various  ways,  in  boxes  like  those 
for  the  Hotchkiss  mountain  gun,  in  suitably  arranged  panniers  or  in 
belts.  In  conversing  with  Col.  Merriani,  the  inventor  of  the  Merriam 
pack,  on  this  sulrjectjhe  suggested  the  use  of  a  pack  saddle  with  cross- 
trees  upon  which  extra  belts  full  of  cartridges  could  be  hung.  This 
seems  to  me  an  excellent  idea.  I  would  suggest  the  use  of  belts  some- 
what longer  than  the  ordinary  belt,  made  endless,  without  any  plate 
or  buckle,  and  with  thimbles  for  100  or  200  rounds.  They  could  be 
suspended  over  the  shoulder  in  fighting,  and  might  be  called  battle 
belts.    They  should  of  course  be  lilled  at  the  rear. 

Two  of  these  pack  mules  would  probably  be  sufficient  for  each  com- 
pany, and  they  would  besides  be  very  useful  on  the  march.  They  could 
be  used  for  collecting  supplies  from  the  country,  to  gather  wood  for  the 
fires,  to  bring  water  to  a  dry  camp,  and  for  a  thousand  other  purposes. 

RECOMMENDATIONS.  RENEWED. 

I  would  invite  attention  to  some  recommendations  that  I  have  made 
in  previous  reports. 

ARM  CHESTS  WITH  HINGES  AND  PADLOCKS. 

I  would  recommend  that  when  the  new  rifle  is  sent  out  mich  chests 
be  furnished  with  the  first  equipment  for  each  company. 

THE  FOUNTAIN  CARBINE  SCABBARD. 

I  recommend  that  this  scabbard  be  used  when  a  new  arm  is  given  to 
the  cavalry. 

INDIVIDUAL   GUN  RACKS. 

The  loss  of  several  revolvers  from  the  troop  gun  racks  in  this  Depart- 
ment leads  me  to  renew  my  suggestion  of  last  year  that  in  new  bar- 
racks arrangements  be  made  for  individual  gun  racks,  so  that  every 
man  can  be  held  strictly  accountable  for  his  arms. 

SHOTGUNS. 

I  would  recommend  that  a  good  double-barreled  breech-loading  shot- 
gun of  10  or  12  bore  be  issued  instead  of  the  20-gauge  single-barreled 
gun  now  issued. 

Very  respectfully,  your  obedient  servant, 

J.  C.  Ayres, 
Captain  of  Ordnance^  Chief  Ordnance  Officer. 

The  Chief  of  Ordnance,  U.  S.  Army, 

Washington^  D.  C. 
(354l-'94) 
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REPORT  BY  O.  W,  ALBEE  ON  FORGINGS  AND  CASTINGS  FOR  SAULT 
DE  STE,  MARIE  CANAL  LOCK  GATE,  FURNISHED  BY  MIDVALE  STEEL 
COMPANY,  FOR  ENGINEER  DEPARIMENT,   U.  S,  ARMY. 

MiDVALE  Steel  Woeks, 
Philadelphia,  Pa.,  September  21, 1894. 

SiB:  I  have  the  honor  to  submit  the  following  report  of  the  work 
on  the  St.  Marys  Falls  Canal  lock  gate  forgings  and  castings,  under- 
taken by  the  Midvale  Steel  Company  for  the  Engineer  Department, 
U.  S.  Army. 

There  were  1,542  pieces  called  for  in  the  contract,  for  which  the  Mid- 
vale  Steel  Company  made  360  forgings;  hence  some  of  the  forgings 
made  two  or  more  pieces. 

A  complete  lecord  of  ingots  cast,  hammer  treatment,  annealing,  etc., 
of  the  16  heats  cast  especially  for  this  work,  was  kept. 

Table  A  gives  the  sizes  and  the  number  of  ingots  in  each  of  the  16 
heats. 

Table  A. 


Heat  number. 

• 

9  inchea 

Size  and  number  of  ingots. 

13  inches 

17  inches 

20  inches   30  inches 

44 inches 

flquare. 

Hquare. 

square. 

square. 

square. 

square. 

8.0.  H.  290 

0 

0 

10 

0 

0 

0 

293 

0 

0 

0 

0 

0 

285 

0 

0 

0 

0 

286 

0 

0 

0 

0 

288 

0 

0 

0 

0 

295 

0 

0 

0 

0 

296 

A 

0 

0 

0 

305 

0 

0 

0 

0 

322 

0 

0 

0 

0 

1.  0.  H.  9042 

0 

0 

0 

9044 

0 

0 

0 

9046 

0 

0 

0 

9048 

0 

0 

0 

9050 

0 

0 

0 

9070 

0 

15 

0 

0 

0 

0 

907H 

0 

14 

0 

0 

0 

0 

2. 0.  H.  5109 

0 

3 

0 

1 

1 

0 

The  last  heat  was  not  cast  for  the  canal  gate  work,  but  was  used  in 
making  replacements  of  forgings  condemned  or  spoiled  in  machining. 
Since  these  ingots  were  not  in  the  accepted  heats,  tests  were  made  for 
each  piece  used  as  a  replacement. 

The  bars  for  testing  the  heats  were  turned  bars  of  1  inch  diameter 
and  were  8  inches  long  between  measuring  points,  the  total  length  of 
the  bars  being  12  inches. 
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The  bars  for  bending  tests  were  made  the  same  diameter  as  the  ten- 
sile bars,  but  without  the  shoulder  of  the  latter.  Thirty  one  tensile 
tests  of  forgings  and  24  bending  tests  were  made  to  accept  the  heate. 

Table  B  gives  the  physical  qualities  of  the  specimens,  and  also  tbe 
heats  accepted  on  the  corresponding  bars, with  the  chemical  compositaon 
opposite  the  number  of  each  heat. 

Table  B. 


Marks  on  speci 
men. 


Name  of  piece. 


SMIPTL 
SM2PTL 
SM3PTL 
SM4PTL 

SM5PTL ! do 

SM6l'TL do 

SM7PTL I do 

SM2 AP 1  A  nohorage  pin , 


SM3AP. 
SM8AP. 


do 
do 


SM7AP ! do 

SM8AP 

SMIOAP  .... 

SM14AP 

SMllFP 


do 

do 

...do 

Foot  plate. 


Lengtl). 

Elastic. 

Inches. 

Pound§. 

8 

44,568 

8 

39,470 

8 

38,1«7 

8 

39,470 

8 

39.470 

8 

38,197 

8 

40,744 

8 

42,016 

8 

39,470 

8 

38,197 

8 

89,470 

8 

40,744 

8 

39.470 

8 

39,470 

8 

40,744 

Tensile. 

Elonga^ 
tion. 

Contrac- 
tion of 
area. 

Pounds. 

Peret. 

75, 121 

18.10 

50.70 

71,810 

18.10 

39.20 

79,195 

21.05 

46.00 

75.566 

21.90 

45.30 

71,300 

26.00 

44.30 

71, 178 

21.50 

38.90 

70,666 

22.90 

42.10 

77,922 

20.00 

44.50 

78,049 

20.40 

38.70 

73,848 

23.60 

41.20 

76, 140 

20.30 

41.60 

73,593 

20.68 

38.70 

74, 375 

22.80 

46.40 

70.029 

22.90 

47.80 

70,028 

22.60 

44.10 

Character  of 
fractnre. 


Silky 

.. . .do 

....do 

....do 

...do 

...do 

....do 

Silky :  very  frw 
gran,  tpecka. 

..  -do 

SUky 

no 

....do 

....do 

...do 

....do 


Marks  on  specimen. 


SMIPTL Pintle 


SM2PTL do 

SM3PTL do 

SM4PTL do 

SM5PTL do 

SM6PTL do 

SM7PTL 

SM2AP 

SM3AP 

SM6AP : do 


...do  

Anchorage  pin... 
do 


SM7AP.. 
8M8AP.. 
SMIOAP. 
SM14AP. 
SMllFP. 


do.... 
do.... 

do 

Foot  plate 


Accepts  heat 
No.— 

Co 

inpoaitio 

C. 

P. 

1. 0.  H.  9042 

.352 

.036 

6. 0.  H.  290 

.374 

.049 

1.O.H.9050 

.355 

.048 

1.0.  H.  9044 

.342 

.036 

1.O.H.9046 

.293 

.045 

6.().  H.293 

.326 

.052 

l.O.  H.9048 

.375 

.050 

6.  O.K.  286 

.480 

.050 

6. 0.  H.  288 

.412 

.048 

6. 0.  H.  285 

.385 

.044 

6. 0.  H.  295 

.443 

.048 

6. 0.  H.  296 

.339 

.045 

6. 0.  H.  322 

.360 

.045 

6. 0.  H.  305 

.U9 

.039 

2. 0.  H.  5109 

.360 

.036 

Mn. 


.816 
.573 
.-849 
.927 
.729 
.645 
.780 
.660 
.696 
.765 
.708 
.663 
.684 
.651 


Si. 


.3S3 

.151 
.19 
.Ifl 
.19 

.& 
.12 

.m 
.i« 

.122 
.151 
.IS 
.166 

.19 
.Itf 


CASTINGS. 

The  bed-plate  castings  caused  much  trouble,  but  the  10  castings 
were  finally  completed,  after  the  Midvale  Steel  Company  had  made 
20  or  more  castings;  all  gave  excellent  physical  results,  but  sevenJ 
had  bad  sand  spots  and  were  rejected. 

The  last  7,  however,  were  made  without  any  difficulty. 

Bars  measuring  2  inches  between  gauge  marks  and  0.505  inch  diam 
eter,  or  a  cross  section  of  0.20  square  inch,  were  taken  from  coupons  on 
each  casting. 

Table  C*  shows  the  results  given  by  the  tensile  tests  and  also  tbe 
chemical  composition  of  the  heats.  The  results  are  calculated  on  1 
square-inch  section. 

1  respectfully  call  your  attention  to  a  few  of  the  articles  in  the  speci- 
fications and  suggest  a  few  changes  in  the  sfime,  which  experience  on 
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various  kinds  of  work  has  shown  would  give  much  more  satisfactory 
results,  and  which  would,  iu  my  judgment,  insure  a  much  better  product. 

CHEMICAL  COMPOSITION. 

Article  69,  division  4,  of  the  specification's  says :  "  The  finished  product 
of  open-hearth  steel  shall  not  average  more  than  eight  one-hundredths 
of  1  per  cent  of  phosphorus,  and  never  exceed  one-tenth  of  1  per  cent." 
In  place  of  eight  onehundredtlis  of  1  per  cent,  I  would  put  four-one- 
hiindredths  of  1  per  cent,  and  in  place  of  one-tenth  of  1  per  cent,  six 
one-hundredths  of  I  per  cent. 

Good  open-hearth  practice  need  have  no  difficulty  in  reaching  these 
limits. 

Sulphur  is  not  mentioned  and  no  limits  are  given,  nor  is  the  analysis 
for  sulphur  required.  Sulphur  should  be  guarded  against  just  as  much 
as  phosphorus,  and  the  average  percentage  allowed  should  not  be  over 
fourone-hundredtlis  of  1  per  cent,  and  should  certainly  be  kept  below 
six  one-hundredths  of  1  per  cent. 

Tests  for  copper  should  be  made  if  there  is  any  suspicion  of  the  pres- 
ence of  copper  in  the  metal.  I  can  not  give  the  amount  of  sulphur  in 
the  forgings  because  the  analysis  for  sulphur  was  not  made.'         .« 

TEST   BARS. 

Article  74,  division  4,  says:  "  A  sample  bar  12  inches  long,  not  more 
than  2  inches  wide,  and  having  a  cross  section  of  not  less  than  three- 
fourths  square  inch  shall  be  cut  from  the  finished  product  of  every  melt. 
When  taken  from  metal  more  than  1  inch  tliick,  this  sample  may  be 
a  turned  round  bar.  The  tests  shall  be  made  on  these  samples  in  their 
natural  state  without  annealing.  Tests  may  be  required  from  each 
variety  of  material  rolled  from  the  same  melt." 

This  article  was  later  modified  by  a  letter  in  .which  it  was  stated 
"  after  annealing,  two  test  bars  shall  be  cut  from  one  of  the  forgings  of 
each  melt  of  high  steel."  One  of  these  samples  to  be  tested  and  fulfill 
tensile  requirements  stated  in  the  letter,  the  other  bar  to  be  used  for 
the  bending  test. 

I  would  suggest  that  a  bar  4  inches  between  gauge  marks  be  used 
and  that  such  a  bar  be  taken  from  every  finished  piece  of  any  impor- 
tance. 

The  acceptance  of  a  heat,  especially  of  high  steel,  upon  the  test  of  one 
bar  from  one  heat  is,  in  my  opinion,  a  very  unsatisfactory  and  unsafe 
method  of  testing.  •  . 

Table  A  shows  that  one  heat  may  contain  ingots  of  widely  diflferent 
dimensions. 

The  composition  and  condition  of  the  larger  ingots  is  diflferent  from- 
the  smaller,  and  a  test  bar  from  one  will  not  properly  represent  the 
other.  In  larger  ingots  a  piece  from  the  bottom  will  not  be  of  the  same 
composition  and  texture  of  one  from  the  top,  and  should  be  given  a  dif- 
ferent heat  treatment  to  give  the  same  desired  result. 

In  one  heat  the  test  piece  had  a  section  of  50  square  inches  and 
weighed  356  pounds,  while  other  i)ieces  in  the  same  heat,  and  which 
were  given  the  same  annealing  temperature,  had  a  cross  section  of  759 
square  inches  and  weighed  15,270  })ounds. 

The  anchorage  pins  and  the  pintles  were  tested,  as  it  was  thought 
these  pieces  would  receive  as  much  or  more  stress  than  any  of  the  other 
pieces  in  this  lot  of  high  steel  for^^^ings.    If  the  first  bar  failed,  the  com- 
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pany  had  tbe  right  to  reanneal  the  whole  piece  and  call  for  a  second 
bar,  and  then  if  the  test  was  snccessful  the  rest  of  the  pieces  in  the  heat 
would  be  given  the  same  temperature  in  annealing. 

The  question,  then,  is  whether  the  rest  of  the  piecetf  are  in  as  good  con- 
dition with  one  annealing  as  the  piece  from  which  the  test  is  taken  aift^ 
two  or  possibly  three  annealings. 

A  test  bar  i¥om  every  piece  in  the  final  state  would  abolish  all  these 
difficulties  and  a  smaller  bar  will  do  just  as  well,  will  make  less  work  in 
cutting  out  from  the  piece. 

1  inclose  test  reporte  for  each  bar,  which  reports  show  the  stretch  for 
successive  loads  up  to  and  beyond  the  elastic  limit. 

Whenever  there  was  doubt  about  the  character  of  heat  or  piece,  extra 
bars  were  taken,  and  sometimes  the  whole  piece  was  cut  up  for  tests. 
Every  care  was  taken  to  secure  the  best  material. 

The  Midvale  Steel  Company  was  delayed  by  the  coal  strike  in  the    ' 
spring,  but  has  pushed  the  work  whenever  possible. 
Very  respectfully, 

O.  W.  Albee,  M,  E, 

Capt.  D.  A.  Lyle, 

Inspector  of  Ordnance^  U.  8.  Army^ 

Midvale  Steel  WorkSy  Philadelphia j  Pa. 
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SIGHTS  FOR  8- INCH  CON F Eli  TED  MUZZLE-LOADINO  RIFLE. 

(3  plates.) 

The  accompanjdng  descriptive  drawings  represent  the  rear  and  front 
sights  in  use  in  service  with  the  Sinch  converted  muzzle- loading  rifles. 

Plate  1  represents  the  rear  or  breech  sight  of  present  construction  as 
made  since  1891.  It  consists  of  a  tangent  scale  with  level,  affixed  to  a 
circular  base  revolving  in  a  plane  normal  to  the  axis  of  the  piece,  to  com- 
pensate for  inclination  of  the  trunnions.  The  scale  can  be  moved  later- 
ally on  its  base  by  means  of  the  translating  screw  to  correct  for  wind 
and  drift.  It  is  graduated  from  0  to  8  degrees,  and  may  be  read  in 
elevation  to  1  minute  of  arc  by  means  of  the  diagonal  scale  and  vernier 
slide.  The  slide  is  operated  by  a  translating  screw.  The  divisions  of 
the  deflection  scale  are  equal,  each  being  one  one-thousandth  of  the 
distance  (54  inches)  between  the  front  and  the  rear  sights  to  give  an 
absolute  lateral  correction  of  one-thousandth  part  of  the  range. 

Plate  II  represents  the  rear  sight  of  the  original  pattern  described  in 
Ordnance  Memoranda  No.  24  (1^4),  as  modified  to  conform  as  nearly  as 
practicable  to  the  improvements  introduced  in  1891.  The  alterations 
include  an  increase  in  the  number  of  divisions  on  the  tangent  scale, 
each  degree  being  now  divided  into  12  instead  of  only  4  parts,  so  that 
a  direct  reading  of  5  minutes  in  elevation  can  be  taken.  The  former 
deflection  scale  ot  arbitrary  divisions  in  parts  of  an  inch  is  removed 
and  is  replaced  by  a  scale  of  one  one-thousandth,  as  in  the  pattern  of 
1891.  The  sights  of  both  patterns  are  made  interchangeable  in  the 
sight  brackets  by  enlarging  the  shank  of  the  1884  pattern  to  fit  the 
sockets  of  the  sight  brackets  of  1891,  and  the  sockets  of  the  older  pat- 
tern brackets  are  enlarged  to  be  identical  with  those  of  1891. 

Plate  III  represents  the  front  sight,  which  is  a  single  piece  fastened 
to  the  gun  by  two  screws,  its  upper  extremity  terminating  in  a  blade. 
The  pattern  is  the  same  for  use  with  both  descriptions  of  rear  sight. 

Ordnance  Office,  War  Department. 
(6126-'93) 
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Appendix  39. --Report  on  the  manufacture  of  foripuga  and  castings  for  St. 

Marys  Falls  Canal  lock  gate,  tarnished  by  the  Midrale 

Steel  Company,  for  the  Engineer  Department,  U.  S.  A  . . .  563 

40.— Sights  for  S-inch  M.  L.  nrie  (3  plates) 567 

Appropriation  for  arming  and  kquipping  thk  militia: 

present  one  inadequate  for  supplying  improved  arms 4 

Armament  of  fortifications: 

cannon  powders - 24 

smokeless  powders 25 

seacoast  guns 27 

experimental  guns 29 

Woodbridge  10-inch  wire- wound  gun • 30 

Brown  5-inch  segmental  wire  gun 29 

Crozier  10-inch  wire- wound  gun 30 

mortars 31 

gun  carriages 34 

Gordon  lO-mch  disappearing  gun  carriage 34 

Enenmatio  10-inch  disappearing  carriage 36 

luffington-Crozier  8  and  10-inch  disappearing  carriages 37 

mortar  carriages 40 

projectiles,  armor  and  deck  piercing 41 

pneumatic  dynamite  guns 42 

rapid-fire  guns,  6  pounders  and  12 CM .' 43 

si  oge  material * .' 43 

Armor-piercing  shot,  ei  c -  -  -  41 

Arnold,  Ma.t.  Isaac,  Jr.: 

report  of  principal  operations  at  Watervliet  Arsenal  (Appendix  14, 6  plates)  151 
Ayres,  Capt.  J.  C: 

annual  report  of  operations  as  chief  ordnance  officer.  Department  of  the 

Platte ( Appendix  3S)  557 

Babbitt,  Lieut.  Col.  L.  S.  : 

report  of  tests  on  powders  at  Benicia  Arsenal (Appendix  13)  145 

Barbette  carriage: 

for  12-inch  li.  L.  rifle,  description (Appendix  16, 16  plates)  167 

Bayonet  scabbard 14 

for  new  magazine  rifle,  caliber  .30,  M.  '92 (Appendix  2)  55 

Belts  : 

for  caliber  .30  ammunition 44 

Ben^:t,  Lieut.  J.  W.: 

report  of  experiments  on  cannelure  lubrication  of  bullets. .  .(Appendix  4)  65 

report  on  cupro-nickeled  steel  jackets  for  caliber  .30  bullets. (Appendix  5)  77 
Benicia  Arsenal: 

estimates  submitted  for  more  extended  facilities  for  testing  powders 12 

tests  of  powders  (black  and  smokeless) (Appendix  13)  145 

Bethlehem  Iron  Works: 

progress  report  on  manufacture  of  steel  forgings (Appendix  25)  259 

Boring  machine: 

double  horizontal,  for  Watertown  Arsenal,  descriptiou (Appendix  17)  171 

Brown  SEciMENTAL  gun,  5-inch 29 

tests  of (Appendix  30, 1  plate)  339 

Buffington-Crozier  carriages 37 

t«sts  of  the  8-inch  disappearing (Appendix  28,  2  plates)  289 

tests  of  the  10-ineh  disappearing (Appendix  29)  307 

Bullets,  Heblkr  tubular: 

experiments .^ 18 

cupro-nickeled  and  German  silver  coverings,  caliber  .30 (Appendix  5)  77 

Bursting  shrapnel  and  shell: 

tests  made  to  more  easily  observe  smoke (Appendix  35)  545 

Caliper  for  projectiles  {see  Eccentric  caliper) (Appendix  11 )  139 

Carriages  (see  Gun  carriages) 34 

Cartridge  cases  for  3.2-inch  guns: 

experiments  to  determine  dimensions,  using  snjokeless  powder  (Appen- 
dix 36)  L 547 

cartridges  for  new  caliber  ammunition  not  for  reloading  by  troops  for  tar- 
get practice 21 

Chemical  tests: 

of  smokeless  powders  at  Frankford  Arsenal (Appendix  10)  125 

Clark,  Capt.  Chak.  H.  : 

report  on  manufacture  of  caliber  .30  amnninition (Appendix  3)  59 

report  on  lubricated  and  nonlubricatod  bullets (Appendix  4)  71 
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Clark,  Capt.  Chas.  H.— Continued.  *♦ 

report  on  tests  of  bullet  jackets  of  cupro-uickeled  steel  and  of  GennAD 

silver (Appendix  5)    1 

report  of  testa  of  smokeless  powders (Appendix  9)    1 

Clerical  force ^ 

Colt's  revolver,  caliber  .38: 

contracts  for (Appendix  2)     5i 

Construction  of  ordnance: 

progress  report  on  mannfactnre  of  forcings  at  the  Midvale  Steel  Works 

(Appendix  24 ) 251 

of  manufacture  of  steel  forgings  at  the  Bethlehem  Iron 

Works (Appendix  25)     259 

manufacture  of  ordnance  at  the  West  Point  i  onndry  ..     263 

Crozier  10- inch  wire-wound  gun SO 

Crusher  gauges: 

report  on  manufacture  of,  at  Frankford  Arsenal  ..(Appendix  12,  5  plates)     141 

CUPRO-NICKELED  BULLETS: 

for  caliber  .30  bullet  jacket (Appendix  5)      71 

Deck-piercing  shell 41 

Double  horizontal  boring  machine  : 

for  Watertown  Arsenal,  description (Appendix  17)     171 

Driggs-Schroeder  rapid-fire  gun: 

tests  of (Appendix  33,  8  plates)     363 

Drop-tesiing  machine,  estimate 6 

Dynamite  guns 42 

tests  of  a  battery  of  pneumatic  dynamite  guns (Appendix  32,  6  plates)     345 

Eccentric  caliper: 

for  armor-piercing  projectiles,  calibers  8,  10,  and  12  inch   (Appendix  11, 

1  plate) 139 

Edwards,  George  : 

submits  drawing  of  repeating  arm (Appendix  2)      57 

^Experimental  guns 29 

Explosive  chamber  {see  Sandy  Hook  Proving  Ground) 175 

Farley,  Lieut.  Col.  J.  P.: 

report  on  manufacture  of  caliber  .30  ammunition (Appendix  3)      59 

tests  of  caliber  .30  lubricated  aud  nonlubricated  bullets (Appendix  4)      65 

report  on  cupro-nickeled  steel  aud  German  silver  for  bullet  jackets  (Appen- 
dix 5)  77 

experiments  with  caliber  .30  service  and  Hebler  tubular  bullets  (Appendix 

6,  5  plates) 83 

trajectories  of  caliber  .30  service  and  Hebler  tubular  ballets  (Appendix 

7,  1  plate) 91 

report  of  tests  of  smokeless  powders (Appendix  9)     1(C 

description  of  eccentric  caliper  for  armor-piercing  projectiles,  calibers  8, 

10,  and  12  inch (Appendix  11,  1  plate)  139 

report  on  manufncture,  etc.,  of  crusher  gauges (Appendix  12,  5  plates)  141 

Field  material: 

for  3. 2  and  3. 6  inch  guns 44 

Fiscal  STATEMENT,  1894 S 

Frankford  Arsenal: 

chemical  laboratory 11 

progn^ss  report  on  manufacture  of  caliber  .30  ammunition. .  .(Appendix  3)  59 

lubricatod  and  nonlubricated  bullets,  caliber  .30 (Appendix  4)  65 

tosts  of  cupro-nickeled  steel  and  German  silver  for  bullet  covering,  cali- 
ber .30 (Appendix  5)  Ti 

the  caliber  .30  service  and  Hebler  tubular  bullets.. (Appendix  6,  5  plates)  ^ 

trajectories  of  caliber  .30  service  and  tubular  bullets.  (Appendix  7, 1  plate)  9i 

specifications  for  smokelcHS  powder  for  caliber  .30  ritle (Appendix  8)  100 

tests  of  Hmokeless  powders (Appendix  9)  103 

chemical  tests  of  smokeless  powders (Appendix  10)  1^ 

eccentric  caliper  for  aruior-pierciug  projectiles,  calibers  8, 10,  and  12  inch 

(Appendix  11. 1  plate) 139 

manufacture,  etc.,  of  crusher  gauges (Appendix  12, 5  plates)  141 

Frick,  John  : 

submits  drawing  of  B.  L.  firearm (Appendix  2)  ^ 

Friction  primers: 

for  field  gun  with  axial  vent 46 

.  Gardner  gun 13 

Gatling  guns 13 

German  silvku; 

for  ooyexiug  ioi  cabV\\>«c  .*^  X^xjXV^X:^ (Appendix  3)  77 
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Gordon,  Capt.  W.  B. :  Pnge. 

progress  report  on  manufacture  of  ordnance  at  the  West  Point  Foundry 

(Appendix  26) 263 

Gordon  disappeauing  10-inch  cakriage: 

report  of  test (Appendix  27)      265 

Greblb,  Lieut.  E.  St.  J.,  First  Artillery: 

report  on  range  table  for  3.2-inch  field  gun  with  shell  and  shrapnel  (Appen- 
dix 22,  3plat«8) 225 

GRUSON  12-INCH  MINIMUM  PORT  CARRIAGE 40 

Guns.     (5cc  Rifled  guns.) 

Gun  carriages  : 

alterations  of 34 

experimental,  Gordon  10-inch  disappearing 34 

pneumatic  10-inch  disappeariu j^ 36 

jBufflngton-Crozier  8  and  10  inch  disappearing  carriages 37 

Grnson  12-iuch  minimum  port 40 

mortar  carriages 40 

description  of  a  barbette,  for  12-inch  B.  L.  rifle..  .(Appendix  16, 16  plates)  167 

description  of  double  horizoutul  boring  machine.  ..(Appendix  17, 7  plates)  17f 

test  or  Gordon  disappearing  10-inch (Appendix  27)  265' 

test  of  Buffingtou-(3rozier  8-inch (Appendix  28, 2  plates)  289 

test  of  Bnfflngton-Crozier  lO-inch (Appendix  29)  307 

test  of  spiral  springs  for  spring-return  carriages  for  mortars  (Appendix 

34,  1  plate) 539; 

Heath,  Capt.  Frank  : 

report  of  principal  operations  at  Sandv  Hook  Proving  Ground  (Appendix  - 

18,  Splates) .' '. m 

summary  of  tests  of  smokeless  powders (Appendix  19)  18.1 

rfeport  of  firings  with  Woodbridge  10-inch  B.  L.  wire-wound  rine  (Appen- 
dix 20)  18^ 

report  of  firings  with  12-inch  B.  L.  mortars  to  determine  pitch  of  rifling 

(Appendix  21, 6  plates) 199 

accuracy  trials  of  a  worn  8-inch  B.  L.  rifle (Appendix  22  a,  2  plates)  235 

Hebler  tubular  bullet,  caliber  .30: 

trajectories  of,  and  of  service  bullet,  caliber  .30 (Appendix  7, 1  plate)  9Z 

HOTCHKISS   rapid-fire   GUN,   6-POUNDER: 

tests  of (Appendix  33  B,  8  plates)  435i 

Inspecting  instruments  (see  Eccentric  caliper) 4d 

Inspector  of  powders: 

report (Appendix  23)  243 

Inspectors  of  forcjings: 

report  of  inspector  at  Midvale  Steel  Works (Appendix  24)  251 

Bethlehem  Iron  Works (Appendix  25)  259 

West  Point  Foundry (Appendix  26)  263 

lNTRENCmN(}  tools 47 

Inventions  for  magazine  small  arms (Appendix  2)        57 

Jackets  for  bullets,  caliber  .30: 

cupro- nickeled  and  German  silver ; (Appendix  5)        77 

Leonard  smokeless  powders: 

report  of  tests (Appendix  9)      105 

LissAK,  Lieut.  Ormond  M.  : 

report  of  tests  on  black  and  smokeless  powders,  Benicia  Arsenal  (Appen- 
dix 13) 145 

Lyle,  Capt.  D.  A. : 

report  on  manufacture  of  iiteet  forgings  at  the  Midvale  Steel  Works  (Appen- 
dix 24) 251 

Machine  guns: 

the  new  Gatling,  caliber  .30,  guns  proved  with  smokeless  powders;  other 

machine  guns  tested  partially 13 

MacNutt,  Cai*t.  Ira: 

progress  report  on  manufacture  of  steel  forgings  at  the  Bethlehem  Iron 

Works (Appendix  25)      259 

Magazine  rifle,  caliber  .30,  model  1892: 

the  tirst  of  these  arms  completed  about  January  1,  1894;  the  output  by 
Juno  was  40  rifles  per  day ;  60  rifles  per  day  are  now  produced 13, 52 

up  to  September  2,950  rifles  had  been  manufactured 13 

the  bayonet  scabbard  not  yet  perfected 14 

Manufacture  of  arms: 

the  new  magazine  rifle : 52 

Manufactures  of  steel  forgings: 

report  of  inspector  at  Midvale  Steel  Works (Appendix  24)      251 
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Manufactures  of  steel  forginos — Continued.  ¥ 

report  of  inspector  at  Bethlehem  Iron  Works (Appendix  25)  9 

Maxim- NORDENFELT  kapid-fiee  gln,  6-pouxder.. (Appendix  33  C,  8  plates)  £ 

MiDVALB  Steel  Works: 

progress  report  of  inspector  on  manufacture  of  forgings (Appendix  24)    £ 

Militia  : 

present  appropriation  inadequate  to  supply  improved  arms 4 

provision  of  law  desired  that  will  allow  States  to  turn  in  obsolete  and 
unserviceable  arms^  etc.,  and  obtain  value  credit  therefor 4 

MOKDECAI,  Cj)^.  A. : 

report  of  principal  operations  at  Springtield  Armory (Appendix  2)     SI 

Mortars 31 

report  of  firings  of  12-inch,  to  determine  pitch  of  rifling  (Appendix  21, 6 
plates 1* 

Mortar  carriages 40 

t«st  of  spiral  springs  for  spring-return  carriages. . . .  (Appendix  34, 1  plate)    3S 

MULLINH,  J.  W. : 

submits  improved  magazine  gun (Appendix  2)      57 

Omaha  Ordnance  Depot:  ^ 

anuual  report  of  Capt.  J.  C.  Ayres (Appendix  38)     »< 

Ordnance  Board: 

test  of  Gordon  diHuppearing  10-iuch  carriage (Appendix  27)     265 

test  of  Hufhngton-(  rozier  o-inch  carriage (Appendix  28,  2  plates)     289 

teat  of  Buffington-Crozier  lO^iuch  rarriage (Appendix  29)     307 

test  of  Brown  m'gmentul  gun, 5-inch  (wire) (Appendix  30,  1  plate)     339 

dismantling  segmental  gun,  5-inch  (wire) (Appendix  31,  2  plates)     343 

tests  of  a  battfry  or  pneumatic  dynamite  guns (Appendix  32,  6  plates)     ^ 

tests  of  6-pouuder  Driggs-Schroe<ler rapid-Hre  gun  . .  (Appendix  33, 8  plates)     dSi 

test  of  6-pounder  .Sponsel  rapid-iire  gun (Appendix  33  A,  3  plates)     403 

test  of  Hotchkiss  rapid-tire  gun,  6-pouuder (Appendix  33  B,  8  plates)     4£ 

test  of  6- pounder  Maxim-Nordeufelt  rapid  firegun.(  Appendix  33  C,  8  plates)     475 

test  of  6-pounder  Seabury  rapid-tire  gun (Appendix  33  D,  8  plates)     507 

testof  si)irals))riog8  for  spring-return  mortar  carriage(  Appendix  34, 1  plate)     539 
tests  for  obhcrvable  smoke  from  bursting  shell  or  shrapnel . .  (Appendix  35)     545 

Ordnance  Proving  Ground.    (-S>6  Sandy  Hook  Proving  Ground.) 

Peck,  Lieut.  Fremont  P. : 

range  table  for  3.2-inch  Held  guns  with  shell  and  shrapnel  (Appendix  22, 
3  plates) 225 

Peyton  smokeless  powder: 

report  of  tests  at  Frankford  Arsenal (Appendix  9)     103 

report  of  tests  at  Benicia  Arsenal (Appendix  13)      149 

Pitman,  Gait.  .1.: 

report  on  Tschirner  and  Walsrode  smokeless  powders (Appendix  9)  113, 114 

report  of  chemical  tests  of  smokeless  powders (Appendix  10)      VS 

Pneumatic  disappkarinu  carriage,  10- inch 36 

Pneumatic  dynamite  ciu ns 42 

tests  of  a  battery (Appendix  32,  6  plates)     345 

Powders.  {See  Smokeless  powders.) 

purchase  of,  under  act  of  March  3, 1881 (Appendix  1)       51 

report  of  inspector (Appendix  23)     343 

Principal  operations  : 

report  of  the  Springfield  Armory (Appendix  2)       51 

Watervliet  Arsenal (Appendix  14,  6  plates)      151 

Waterto wn  Arsenal (Appendix  15,  1  plate)      i56 

Sandy  Hook  Proving  Ground (Appendix  18,  3  plates)     173 

inspector  of  powders,  Wilmington,  Del (Appendix  23)     243 

inspector  of  steel  forgings,  Midvale  Steel  Works  (Appen- 
dix 24)  251 

inspector  of  steel  forgings,  Bethlehem  Iron  Works  (Appen- 
dix 25) 259 

inspector  of  ordnam-e.  West  Point  Foundry  . .  .(Appendix  26)     263 
chief  ordnance  otiicer,   Department  of  the  Platte,  Appen- 
dix 38) 557 

Projectiles  for  8,  10,  and  12  inch  <;uns 41 

Projectiles  for  3.2-  inch  field  guns 44 

Purchase  of  powdkks: 

under  the  act  of  Congress  approved  March  3, 1881 (Appendix  1)       51 

Quarters  : 

new  officers'  <iuarter8  at  Springfield  Armory 51 

Ranoe  findkus  for  artillery  and  infantry 46 
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Page 
Hanos  tables  for  3.2-inch  guns  with  shkll  and  shrapnel  (Appendix  22, 

3  plates) ....,  225 

Rapid-fire  guns 43 

teat  of  Driggs-Schroeder,  6-pounder (Appendix  33,  8  plates)  363 

Sponsel,  6-poander (Appendix  33  A,  3  plates)  403 

IlotchkisSy  6-ponnder (Appendix  33  B,  8  plates)  435 

Maxim-Nordenfelt (Appendix  33  C,  8  plates)  475 

Seabory (Appendix  33  D,  8  plates)  507 

Receipts  and  expenditures 3 

Reilly,  Maj.  J.  W.  : 

report  of  principal    operations    at  Watertown  Arsenal  (Appendix  15,  1 

plate) 159 

Reloading  ammuniiion  : 

none  to  be  used  for  the  new  magazine  rifle  caliber  .30  for  target  practice. .  21 

RiFLEITE  SMOKELESS  POWDER  : 

report  of  tests (Appendix  9^  121 

Rifled  guns: 

seacoast S7 

experimental,  Brown  segmental  wire,  5-inch 29 

Woodbridge  10-inch,  wire-wound 30 

Crozier  10-inch,  wire-wound '30 

pneumatic  dynamite 42 

rapid-fire,  6-pounder  and  12  CM %3 

field  guns,  3.2  and  3.6  inch 44 

dismantling  Brown  segmental  wire,  5- inch (Appendix  31,  2  plates)  343 

tests  of  Brown  segmental  wire,  5-iuch ( Appendix  30,  I'plate )  •^39 

tests  of  a  battery  of  pneumatic  dynamite  guns (Appendix  32,  6  plates)  345 

sights  for  8-inch  converted  M.  L.  rifles (Appendix  40,  3  plates)  567 

Robertson,  G.  W.  : 

tests  made  of  his  2-barreled  machine  gun 13 

Rock  Island  Arsenal; 

plant  for  manufacture  of  field  and  siege  carriages  now  in  active  operation.  9 

supplies  of  equipments  for  infantry,  cavalry,  and  artillery  manufactured.  9 

RuGGLES,  Lieut.  Golden  L'H.: 

report  on  trajectories  of  caliber  .30  service  bullet  and  Hebler  tubular 

bullet (Appendix  7,  1  plate)  97 

report  on  Tschimer  and  Walsrode  smokeless  powders (Appendix  9)  113, 114 

Sandy  Hook  Proving  Ground: 

all  heavy  guns,  except  field  guns,  are  proved  here,  as  are  also  carriages  . .  8 

report  of  principal  operations (Appendix  18,  3  plates)  173 

improvements,  railway 173 

explosive  chamber,  search-light  plant 175 

plane  table  house  and  tower 176 

summary  of  tests  of  smokeless  powders (Appendix  19)  181 

firings  with  Woodbridge  10-inch  B.  L.  wire-wound  rifle (Appendix  20)  183 

report  of  firings  with  12-inch  B.  L.  mortars (Appendix  21, 6  plates)  199 

range  tables  for  3.2-inch  gun  with  shell  and  shrapnel.  (Appendix 22, 3 plates)  225 
accuracy  trials  of  a  worn  8- inch  B.  L.  rifle  with  enlarged  rotating  bands 

(Appendix  22fl,  2  plates) 235 

Seabury  rapid-fire  gun,  6-pounder: 

tests  of (Appendix  33  D,  8  plates)  507 

Seacoast  guns 27 

Search-light  plant: 

at  the  Sandy  Hook  Proving  Ground 175 

Sights  for  8-inch  converted  m.  l.  rifle  : (Appendix  40,  3  plates)  567 

Smokeless  powders:    (^Se^  Ammunition.) 

for  small  arms 22 

tests  of  small-arms  powders  at  Frankford  Arsenal (Appendix  9)  103 

chemical  tests  of,  at  Frankford  Arsenal (Appendix  10)  125 

tests  of,  at  Benicia  Arsenal (Appendix  13)  145 

tests  of,  for  cannon  at  Sandy  Hook  Prov'ug  Ground (Appendix  19)  181 

tests  with,  to  determine   dimensions  of  oartridi^ecHses  for  3.2-incli  gun 

(Appendix  36) 547 

specifications  for  powder  for  caliber  .30  rifle /. .  (Appendix  8)  100 

specifications  for  field,  Hicgc,  .and  seacoast  guns (Appendix  37)  553 

Specifications  : 

for  smokeless  powders  for  caliber  .30  rifle (Appendix  8)  100 

for  smokeless  powders  for  field,  siege,  and  seacoast  guns (Appendix  37)  553 

Spiral  springs: 

tests  of,  for  spring-return  carriages  (mortar) (Appendix  34,  1  plate)  539 
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SpONSEL  rapid-fire  gun,  6-POUNDKR;  Pigeu 

teste  of (Appendix  33  A,  3  plates)  405 

Springfield  Armory  : 

alterations  of  luachines,  etc.,  for  niannfuctnre  of  the  new  magazine  rifle 

steadily  progressing 10 

report  of  principal  operations (Appendix  2)  51 

new  shops,  new  officers'  quarters,  mannfacture  of  mag.izine  rifles 51,52 

arms  nnder  contract,  bayonet  scabbard,  steel  fur  barrels 54,55 

Steel  for  small- arm  uarrels,  caliber  .30 (Appendix  2)  56 

Stuaht,  Capt.  S.  E.  : 

report  of  inspections  of  powders (Appendix  28)  243 

Target  practice: 

the  new  cartridge  for  caliber  .30  ammunition  not  to  be  reloaded  by  troops, 

'  but  empty  shells  to  be  returned  to  Frank  ford  Arsenal 21 

Testing  machine  at  Watkrtown  Arsenal 5 

Tests  ; 

of  cupro-nickeled  steel  and  German  silver  for  bullet  covering.  (Appendix  5)  77 

of  smokeless  powders  at'Frankford  Arsenal (Appendix  9  and  10)  103, 125 

Benicia  Arsenal (Appendix  13)  145 

Sandy  Hook  Proving  Ground (Appendix  19)  181 

Gordon  disappearing  10-inch  carriage (Appendix  27)  2© 

Buffington-Crozier  8-inch  carriage (Appendix  28,  2  plates)  289 

BuflBngton-Crozier  10-iuch  carriage (Appendix  29)  307 

Brown  segmental  wire  gun,  5-inch (Appendix  30,  1  plate)  339 

dismantling  Brown  segmental  gun (Appendix  31,  2  plates)  343 

of  a  battery  of  pneumatic  dynamite  guns (Appendix  32,  6  plates)  345 

Drigga-Schroeder  rapid-fire  gun,  6- pounder (Appendix  33,  8  plates)  363 

Sponsel  rapid-fire  gun,  6-pounder (Appendix  33  A,  3  plates)  4(8 

Hotchkiss  rapid-fire  gun,  6-pounder (Appendix  33  B,  8  plates)  435 

Maxim-Nordenfelt  rapid-fire  gun,  6-pouuder (Appendix  33  C,  8  plates)  475 

Seabury  rapid-fire  gun,  6-pounder (Appendix  33  D,  8  plates)  507 

spiral  springs  for  spring- return  mortar  carriages. . .  (Appendix  34,  1  plate)  539 

of  bursting  shell  and  shrapnel  for  .observable  smoke (Appendix  35)  545 

Trajectories: 

Hebler  tubular  and  service  bullets,  caliber  .30 (Appendix  7,  1  plate)  97 

Troisdorf  smokeless  powder: 

report  of  tests (Appendix  9)  109 

TSCIIIRISER  smokeless  POWDER: 

report  of  tests (Appendix  9)  113 

Walcutt,  Chas.  C,  Jr.,  Eighth  Cavalry: 

report  on  the  manufacture,  etc.,  of  crusher  ganges  at  Frankford  Arsenal 

(Appendix  12,5  plates) 141 

Walsrodk  smokeless  powder: 

report  of  tests (Appendix  9)  114 

Watertowx  Arsenal: 

equipment  for  gun-carriage  work 4 

work  of  the  testing  machine 5 

drop-testing  machine  estimated  for 6, 164 

report  of  principal  operations (Appendix  15, 1  plate)  159 

machine  tools  for  shops 159 

testing  department  and  chemical  laboratory 163 

alterations  in  shops,  etc 160, 161 

de8cri))tiou  of  a  barbette  carriage  for  12-inch  B.  L.  rifle  (Appendix  16, 16 

plates) 167 

Watervliet  Arsknal: 

installation  of  plant  for  manufacture  of  8, 10,  and  12  inch  guns 6 

estimate  submitted  for  purchase  of  additional  land  for  proving  guns 7 

report  of  principal  operations (Appendix  14, 6  plates)  151 

gun  factory  equipment 151 

electric  light  and  power  plant,  water-power  plant 154 

bridges,  roads,  pavements,  new  office  bnilding 1.^5 

water  supply,  fire  protection,  gun  construction 156 

carpenter  shop 157 

machine,  finishing,  and  harness  shops,  foundry 158 

West  Point  Foundry: 

progress  report  on  manufacture  of  ordnance (Appendix  26)  263 

WOODBRIDOE  10-IXCII   WIRE- WOUND  GVS 30 

report  of  firings (Appendix  20)  183 
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